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ABSTRACT 
Lindholm Anni, 2018: “Developing Management Accounting for Long-Term Decision-
Making: Empirical Examinations from the Customer and Supplier Perspectives” 
 
Keywords: Management accounting, decision-making, long-term costs, long-term 
profits 
 
The aim of this thesis is to examine management accounting (MA) development that can 
facilitate investment decision-making in customer organizations and business 
development in supplier organizations through the following research questions: 1) How 
can the customer’s investment decision-making be supported with MA information? 2) 
How can the supplier’s business development be supported with MA information? 3) 
What kinds of characteristics are desired for MA development to support long-term 
decision-making?  
 
The main contribution of this thesis is in showing that MA can increase the likelihood of 
good decisions simply by structuring the long-term decision effects in monetary terms 
and integrating knowledge into meaningful insights. Secondly, the thesis contributes to 
the existing understanding about using value-for money (VfM) and life-cycle costing 
(LCC) for decision-making in public and private organizations. Organizations need MA 
practices and tools that can help rationalize and guide investment decision-making in 
which subjective factors play a significant role. Thirdly, this thesis contributes to the 
servitization literature by identifying needs for MA development in the context of 
manufacturing companies moving toward more service-based business models. MA 
information about existing, rather traditional service business could serve the purpose of 
partially understanding customer behavior and thus support new service business 
development. Overall, this thesis suggests that there is a need to achieve a certain balance 
between accuracy and simplicity in MA development.  
 
This thesis is a collection of four articles that are based on in-depth qualitative case 
studies. The first article focuses on the VfM considerations in the Finnish waste-
management context. It presents a path to overcome the conceptual VfM challenges in 
public procurement with the help of quality requirements and methods such as LCC. The 
second article concerns LCC model development for defense material in Finnish Defence 
Forces (FDF) and illustrates the possibilities and challenges related to practicing LCC in 
an uncertain environment.  
 
The last two articles focus on MA development in the context of machinery-
manufacturers’ global service business development. The third article discusses how the 
service business potential can be understood through MA and presents how MA enables 
the consolidation of scattered financial and non-financial data to better support decision-
making. The fourth article illustrates how machinery manufacturers can segment their 
spare part business customers with the RFM-analysis (recency of purchase, frequency of 
purchase, and monetary value of purchase) typically applied in consumer business. The 
article shows how certain methods outside the traditional MA practices can provide 
decision support for business development.
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TIIVISTELMÄ 
Lindholm Anni, 2018: “Johdon laskentatoimen kehittäminen pitkän aikavälin 
päätöksenteon tueksi: Empiirisiä tarkasteluja asiakkaan ja toimittajan näkökulmasta” 
 
Avainsanat: Johdon laskentatoimi, päätöksenteko, pitkän aikavälin kustannukset, pitkän 
aikavälin tuotot 
 
Tämän väitöskirjan tavoitteena on tarkastella kuinka johdon laskentatoimi voi tukea 
investointipäätöstentekoa asiakasorganisaatioissa ja liiketoiminnan kehitystä 
toimittajaorganisaatioissa seuraavien tutkimuskysymysten kautta: 1) Kuinka tukea 
asiakkaan investointipäätöksentekoa laskentatiedon avulla? 2) Kuinka tukea toimittajan 
liiketoiminnan kehitystä laskentatiedon avulla? 3) Millaisia ominaisuuksia tarvitaan 
pitkän aikavälin päätöksentekoa tukevan laskentatoimen kehittämiseen? 
 
Tutkimuksen pääkontribuutiona on osoittaa, että laskentatoimen avulla on mahdollista 
parantaa päätöksentekoa jo yksinkertaisesti jäsentämällä päätöksenteon pitkän aikavälin 
taloudellisia vaikutuksia ja integroimalla tietoa mielekkääseen muotoon. Toisekseen 
tutkimus edistää tämän hetkistä ymmärrystä siitä, kuinka parhaan hinta-laatusuhteen 
arviointi ja elinkaarilaskenta voivat tukea päätöksentekoa sekä julkisten että yksityisten 
hankintojen yhteydessä. Organisaatioissa on tarvetta käytännöille ja työkaluille, joiden 
avulla voi perustella ja ohjata investointipäätöksentekoa, jossa subjektiivisilla tekijöillä 
on usein merkittävä vaikutus. Lisäksi tutkimus tarjoaa kontribuution 
palvelukirjallisuuteen tarkastelemalla johdon laskentatoimen ja palveluliiketoiminnan 
kehittämisen välistä yhteyttä. Laskentatoimen avulla tuotettu tieto perinteisistä 
palveluista saattaa auttaa ymmärtämään asiakkaiden käyttäytymistä ja sitä kautta tukea 
uudenlaisen palveluliiketoiminnan kehittämistä. Kaiken kaikkiaan tämä tutkimus 
osoittaa, että sopivan tasapainon löytäminen tarkkuuden ja yksinkertaisuuden välillä on 
tärkeää kehitettäessä uusia laskentatoimen menetelmiä ja tapoja. 
 
Tämä väitöskirja perustuu neljään artikkeliin, jotka pohjautuvat laadullisiin 
tapaustutkimuksiin. Ensimmäinen artikkeli keskittyy parhaan hinta-laatusuhteen 
arvioimiseen suomalaisen jätehuollon toimialalla ja esittää keinoja julkisiin hankintoihin 
liittyvien käsitteellisten haasteiden selättämiseen laadullisten vaatimusten ja 
menetelmien, kuten elinkaarilaskennan avulla. Toinen artikkeli käsittelee 
elinkaarilaskentamallin kehittämistä puolustusmateriaalille Suomen Puolustusvoimissa ja 
kuvaa mahdollisuuksia sekä haasteita, joita liittyy elinkaarilaskennan toteuttamiseen 
epävarmassa ympäristössä.  
 
Kaksi viimeisintä artikkelia tarkastelee johdon laskentatoimen kehitystä laitevalmistajien 
globaaliin palveluliiketoimintaan liittyen. Kolmas artikkeli käsittelee palveluiden 
liiketoimintapotentiaalin tunnistamista laskentatoimen keinoin ja näyttää, miten 
laskentatoimen avulla on mahdollista koota yhteen hajanaista taloudellista ja ei-
taloudellista tietoa päätöksenteon tueksi. Neljäs artikkeli käsittelee laitevalmistajien 
mahdollisuuksia segmentoida varaosaliiketoiminnan asiakkaita tyypillisesti 
kuluttajaliiketoiminnassa käytetyn RFM-analyysin (viimeisin osto, ostotiheys ja oston 
rahallinen arvo) avulla. Artikkeli osoittaa, miten perinteisten laskentatoimen käytäntöjen 
ulkopuolelta voi löytyä liiketoiminnan kehittämistä tukevia menetelmiä. 
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1 INTRODUCTION 
1.1 Background 
Management accounting (MA) means producing financial information for managerial-
purpose use and it can support long-term decision-making in several ways. The strength 
of MA is in its ability to frame the decision situation and to create a common language 
with which people can communicate (Hall, 2010; Wouters & Verdaasdonk, 2002). Even 
though cognitive biases and politics may hinder rational decision-making (Quattrone, 
2016), MA information can enhance the effectiveness and adaptiveness in decision 
situations by providing a common base for judgements. Decision-making related to 
investments and business development often have far-reaching economic implications 
including much complexity and uncertainty (Carr et al., 2010; Alkaraan & Northcott, 
2006). Despite the challenging conditions, MA enables an outline to be formed of the 
decision effects and the creation of meaningful insights for decision support.  
Even though a product’s life-cycle costs exceed the purchase price in many cases, 
knowledge about the long-term cost structure of investments may not exist in many 
companies (Lindholm & Suomala, 2005). Life cycle costing (LCC) is an approach 
focusing on total costs occurring throughout a product life-cycle (Woodward, 1997). 
Especially in the planning phase, it could be extremely important for customers to be able 
to consider the long-term cost implications of investment alternatives because the life-
cycle costs of different technologies may vary significantly (Ally & Pryor, 2016; Teerioja 
et al., 2012). In public procurement, there has been a shift toward life-cycle thinking, 
which means that procurers should seek products and services that offer the best long-
term price–quality ratio with the help of MA methods such LCC.  
Value for Money (VfM) refers to purchasing of products and services that offer the best 
quality with the lowest possible price (Glendinning, 1988). In the legal context, VfM 
means awarding a public contract to the most economically advantageous tender 
(MEAT). In practice, this means using LCC or a scoring formula that assigns numbers to 
different monetary and non-monetary elements of an offer (Bergman & Lundberg, 2013). 
In fact, numerous approaches to support long-term decision-making have been presented 
in the literature but the practitioners may not be able to apply the existing models with 
reasonable work (Bergman & Lundberg, 2013; Hochschorner, 2011; Korpi & Ala-Risku, 
2008).  
From the supplier’s perspective, MA can provide a wide range of support for business 
development decisions. Servitization refers to the shift from selling products to selling 
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the integration of products and services that deliver value for the customer (Baines et al., 
2009). However, traditional MA practices may not provide sufficient support for 
decision-making when manufacturing companies try to exploit their service business 
opportunities (Baines et al., 2017). Thus, service business development drives changes in 
producing MA information (Cinquini et al., 2015; Laine et al., 2012). First, companies 
should be able to examine the overall profitability implications of providing combinations 
of products and services. This may be challenging if the lines of responsibilities and MA 
practices are divided traditionally according to product and service categories.  
Regarding servitization, there is a need to get a broad view of the business environment 
and customers with the help of MA and other information. For example, companies can 
segment their customers with the RFM-analysis that examines how recently a customer 
has purchased (recency), how often they purchase (frequency), and how much the 
customer spends (monetary value of purchase) (Verhoef et al., 2003). In addition, 
possibilities of utilizing the installed base information in business development have been 
noted (Wagner & Lindemann, 2008). Overall, the potential of MA in companies’ 
competitive positioning and in customer-profitability management has been highlighted 
in the literature (Holm et al., 2016). 
To summarize, decision-making regarding both investments and service business 
development requires a comprehensive view of the costs and profits that will be incurred 
in the future. As MA can help to shape the problematic issues and the criteria that are 
used in selecting a credible solution (Burchell et al., 1980), it plays a key role in 
supporting long-term decision-making. However, traditional MA practices may be 
challenged because there may be a need to combine information from different data 
sources and from outside the boundaries of MA. Indeed, useful MA information may 
become available outside the financial department’s processes or outside other traditional 
MA activities for planning and control. In practice, for example, the maintenance plan 
created by the service department could be needed to estimate product’s life cycle costs 
or service business profitability. In addition, MA information (including non-quantifiable 
outcomes and the elements of uncertainty) questions the rationality of decision-making.  
Clearly, there is a need for MA development that helps the likelihood of good decisions 
by encouraging comprehensive thinking and by presenting information in a structured 
form (see e.g., Butler & Ghosh, 2015). 
1.2 Motivation behind the research 
1.2.1 The need for research on MA supporting investment decision-
making 
Investments are typical examples of decisions related to fulfilling long-term business 
objectives. MA can help to frame and assess the decision effects in different situations. 
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This thesis examines how MA can support VfM considerations in public procurement 
and estimation of product’s life-cycle costs. Especially public authorities must be able to 
objectivize their assessments and rationalize the investment decisions, while private 
customers can, in principle, make their choices more intuitively. Thus, actors in the public 
sector probably have different needs regarding MA development in relation to private-
sector actors. 
In public procurement, there has been a shift toward life-cycle thinking and away from a 
reliance only based on the purchase price (e.g., Dimitri, 2013). Thus, public authorities 
must seek to objectivize their assessment by relying on the idea of VfM and more 
precisely, use MEAT when awarding contracts. However, embedding VfM 
considerations into the procurement process is not simple for several reasons. First, the 
current literature addresses the ambiguity of the VfM concept and the practical challenges 
arising from that (McKevitt & Davis, 2016; Prowle et al., 2016). Second, it has been 
widely recognized in the literature that the set-up for the VfM consideration may be 
complicated because of the non-quantifiable and subjective criteria usually included in 
MEAT (Lahdenperä, 2013; Falagario et al., 2012). In turn, there is substantial research 
on tender evaluation models (Kiiver & Kodym, 2015; Bergman & Lundberg, 2013; 
Dimitri, 2013; Mateus et al., 2010) and on the critical perspectives relating to the 
methodological approaches relevant to carrying out VfM analysis (Khadaroo, 2008; 
Grimsey & Lewis, 2005). In all, there is no adequate knowledge on how public authorities 
can pursue VfM by not only relying on MEAT, but also by considering the appropriate 
quality and life-cycle aspects throughout the procurement process.  
LCC is a timely issue, especially in the public-procurement context, since the latest EU 
directive on public procurement (Directive 2014/24/EU) introduced the use of LCC as 
part of public-procurement procedures. Within the legal context, LCC is considered as a 
method for contract-awarding. It has been indicated that the pre-tendering phase offers 
the maximum potential for merging VfM into the process (McKevitt & Davis, 2016; 
Dimitri, 2013) and LCC enables relevant cost scenarios to be considered for alternative 
technical solutions (Ally & Pryor, 2016; Ilg et al., 2016). However, the prior literature 
does not cover the practice of VfM management well enough. More precisely, the 
potential of utilizing long-term economic evaluations such as LCC as decision support in 
the early stages of the public-procurement process has not gained much attention, thus 
highlighting the need for more research.  
A great amount of research has been devoted to the adoption of LCC in different 
industries, especially in the construction sector (Goh & Sun, 2016; Higham, 2015; 
Olubodun et al., 2010) and in the defense context (Navarro-Galera & Maturana, 2011; 
Tysseland, 2008; Hochschorner & Finnveden, 2006). In many studies concerning the use 
of LCC, environmental issues are present (Zuo et al., 2017; Hochschorner, 2011; Gluch 
& Baumann, 2004). In turn, several studies have focused on the feasibility of LCC in 
certain specific cases. For example, Ilg et al. (2016) evaluated alternative infrastructure 
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materials with the help of LCC, El-Akruti et al. (2016) developed an optimum 
maintenance policy by using LCC, Folgado et al. (2010) discussed how LCC can be used 
in selecting the appropriate manufacturing technology, and Krozer (2008) highlighted the 
implications of innovations in product chains with LCC. Actually, in many studies, the 
focus has been on the development of a specific LCC model (Ally & Pryor, 2016; Kovacic 
& Zoller, 2015; Ammar et al., 2013; Smit, 2012; Jiang et al., 2004). On the other hand, 
there are studies discussing the implications of LCC information on consumers’ purchase 
decisions (Deutsch, 2010; Kaenzig & Wüstenhagen, 2010) and the effects of providing 
imperfect information on total costs to decision-makers (Morssinkhof et al., 2011). 
Although the potential of LCC is recognized in the literature (e.g., Dunk, 2004), the 
approach has not been widely adopted in practice (Zuo et al., 2017; Higham, 2015; 
Lindholm & Suomala, 2005). Actually, the literature has presented many shortcomings 
in the employment of LCC such as the lack of input data and uncertainty related to the 
estimation of future costs (e.g., Korpi & Ala-Risku, 2008; Ahmed, 1995). Especially, the 
utilization of the organization’s internal data sources in the LCC context has not been 
discussed much in the literature. Hence, additional research in the area of LCC is needed 
to address the practices of long-term cost management and the challenges related to 
collecting adequate data. According to Barrett (2016), the long-term economic effects 
may be ignored because the links between the investment decision and the related 
outcomes cannot be sufficiently understood. Hence, research that reflects, from the 
customer’s perspective, the possibilities of LCC in constructing a long-term cost structure 
and in highlighting the trade-offs between different economic elements is needed. 
1.2.2 The need for research on MA supporting business development 
Developing a new business requires a long-term view and a number of decisions need to 
be made. One such decision concerns timely strategic choices taken by many machinery 
manufacturers regarding the development of a new service business for their machinery 
in use by their customers (e.g., Laine et al., 2012; Oliva & Kallenberg, 2003; 
Vandermerwe & Rada, 1988). In this thesis, servitization in manufacturing companies is 
one context where the companies need diverse MA information to support long-term 
decision-making.  
It seems that the companies do not get sufficient support from MA. Actually, there are 
indications that manufacturing companies meet with significant challenges when 
attempting to exploit the opportunity of servitization (Baines et al., 2017). The study by 
Cinquini et al. (2015) indicated that the emerging trend of servitization drives change in 
producing MA information. Holm et al. (2016), in turn, highlighted that profitability and 
customer value management are important topics for MA practitioners because many 
companies pursue customer-oriented strategies. However, the viewpoint of MA in the 
context of service business development has not gained much attention in the literature. 
Indeed, there has been keen interest in the effects of servitization on the company’s 
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overall financial performance (Benedettini et al., 2017; Böhm et al., 2017; Cheng & Shiu, 
2016; Kohtamaki et al., 2015; Eggert et al., 2014). Especially in globally operating 
companies, facilitating service business decisions with the help of MA may be complex 
because of the diverse reporting structures and heterogeneous local practices (Endenich 
et al., 2016). In addition, the relevant data may be scattered throughout several 
information systems and even outside the boundaries of MA. Thus, as highlighted by 
Laine et al. (2012), implications of the servitization on the structure and use of MA should 
be examined further.  
Substantial research on how manufacturing companies should manage the change process 
toward service business exists (Huikkola et al., 2016; Finne et al., 2013; Rapaccini et al., 
2013; Salonen, 2011; Martinez et al., 2010; Brax, 2005; Oliva & Kallenberg, 2003). In 
addition, several studies have examined the service-infusion process as a business model 
reconfiguration (Forkmann et al., 2017; Parida et al., 2014; Kastalli et al., 2013). Many 
studies, in turn, have focused on the value-creation mechanisms in industrial, service-
based business models and in supplier–customer relationships in the manufacturing sector 
(e.g., Brax & Visintin, 2017; Grönroos & Ravald, 2011). Despite the extensive research 
on the field of servitization, the MA practices that could support a transition from a 
product-selling to a more service-based business model have not been dealt with enough 
in the literature. More particularly, research does not adequately cover MA practices that 
focus on spare part businesses. According to Wagner and Lindemann (2008), such 
practices do not exist in many companies and it is not even clear that managers are able 
to pinpoint the profit contribution of spare part businesses based on traditional MA 
information. Especially, when services are embedded in the goods, identifying the 
profitability of separate elements becomes challenging (Gremyr et al., 2010). In addition, 
many manufacturing companies fail to reflect the presence of service activities in their 
performance management systems (Kastalli & Van Looy, 2013). Hence, there is a need 
to respond to the identified lack of MA tools and techniques for supporting service 
business development in manufacturing companies (Laine et al., 2012; Baines et al., 
2009).  
A key feature of servitization strategies is a strong customer centricity and long-term 
customer relationships (Nordin, 2008; Penttinen & Palmer, 2007). Thus, there is a need 
to study how suppliers can capture the nature of new kinds of customer relationships and 
the financial potential of service businesses with the help of MA. Regarding this, Wagner 
and Lindemann (2008) proposed that manufacturing companies could utilize the 
knowledge of the installed equipment base in service business development. Indeed, 
much research has been devoted, for example, to forecasting spare part demand and 
logistics based on installed base data (Dekker et al., 2013; Jalil et al., 2011). However, 
previous studies have not examined how manufacturing companies could combine MA 
and equipment-fleet data in the context of service business development. In addition, 
Kindström (2010) indicated that because service-based business is relationship intensive, 
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companies need a thorough analysis of their customers. Thus, more research is needed to 
extend the current practices of measuring and managing service operations (e.g., 
Jääskeläinen et al., 2012). In particular, how suppliers can develop indicators and tools 
that reflect the service business potential of their global equipment fleet and the 
characteristics of their customer base should be examined. 
1.2.3 The need for research on MA development 
Within the field of MA, there are several approaches that aim to produce comprehensive 
economic information for decision support. However, it may be that the models presented 
in the literature do not meet the actual needs of practitioners. In order to support long-
term decision-making, the role and content of the selected MA method need to fit its 
intended use (Chenhall, 2003; Chapman, 1997). Many studies outline how long-term 
decision-making features complexity and uncertainties which may cause challenges for 
MA (Carr et al., 2010; Alkaraan & Northcott, 2006). However, MA could help in 
identifying, dealing with, and overcoming such uncertainties regarding the objectives of 
the decisions at hand as well as the causes and effects related to the key business 
phenomena (Laine et al., 2016; Burchell et al., 1980). At the same time, the studies 
suggest that getting support for decision-making often fails and would require both 
technical and societal MA development (Wouters & Roijmans, 2011; Wouters & 
Verdaasdonk, 2002) to integrate different fundamental perspectives related to the 
decision-making situation. In these circumstances, there is a need to study how MA can 
serve decision-makers in outlining and structuring the decision effects.  
One approach to address long-term business consequences with the help of MA is LCC. 
Even though a shared understanding in applying LCC exists and there are general-level 
guidelines, for example, in the context of public procurement (Directive 2014/24/EU), it 
could be that practitioners do not have the needed skills to apply the existing theoretical 
models and frameworks successfully enough. One reason could be that the models have 
not been built with a sufficient enough understanding of the nature of decision-making. 
In addition, it seems that the practitioners are not able to apply theoretical models with 
reasonable work in relation to the expected benefits. On the other hand, as highlighted by 
Asiedu and Gu (1998), the problem of utilizing LCC should not be seen as a question of 
merely which particular accounting method to adopt. Woodward (1997), in turn, suggests 
that LCC is not merely a certain costing tool but more an approach that encourages 
comprehensive thinking. According to Butler and Ghosh (2015), there are individual 
differences in comprehensive thinking abilities and proper decision aids for managerial 
accounting judgements may help to increase the likelihood of a good decision. Thus, there 
is a need to develop approaches and outline ideas that are in line with decision-makers’ 
practical needs and available resources.  
MA provokes insights that will likely have an impact on the products and services the 
companies offer (Wouters & Kirchberger, 2015), and regarding innovation processes, 
  7 
 
MA may challenge managers’ perspectives and make ideas visible and credible 
(Mouritsen et al., 2009). However, MA numbers are often presented in a standardized 
form, and they are too costly to be customized and it is not known how the information 
is to be processed (Quattrone, 2016). Bedford and Malmi (2015) highlighted that the 
combinatory potential of accounting across different contexts should be recognized. 
Actually, companies may have difficulties in recognizing, for example, the business 
opportunities if they limit themselves with prior and inadequate MA numbers and 
frameworks. There is a need to know how accounting reflects, reinforces, or even 
constrains the strategic postures adopted and the structures created in organizations 
(Hopwood, 1983). According to Chenhall and Moers (2015), the role of management 
control over innovations in business models is an area that offers many opportunities for 
research. Hence, new approaches to process MA information and to combine it with other 
information is needed to facilitate decision-making in service business development.  
There are indications of a gradually increasing pattern toward more complex service-
based offerings and value for the customer regarding industrial services (Brax & Visintin, 
2017). Manufacturing companies who have the best knowledge of the product’s service 
requirements over its life-cycle can move up the value chain and offer comprehensive 
solutions in order to differentiate from their competitors and generate profit (Rapaccini, 
2015; Aurich et al., 2010; Oliva & Kallenberg, 2003). Thus, it would be necessary for 
MA practices and performance indicators to support the trend of providing 
comprehensive solutions to customers. However, there are often different intra-
organizational needs regarding MA (Mohr, 2016) and thus it may not be possible to get a 
comprehensive view within the current MA frameworks. In this context, Neely (2008) 
pointed out that analyzing the long-term cost and profitability implications is a significant 
challenge. Servitization incurs a shift in costs of ownership and, as highlighted by 
Wouters and Kirchberger (2015), MA may help customers to recognize the value of new 
products and services. Thus, from the supplier’s perspective, MA can make visible what 
is important for customers. As customers may not be prepared to consider the life-cycle 
cost effects when making a purchase decision (Lindholm & Suomala, 2005), suppliers 
may have the opportunity to provide this kind of information to customers. Overall, there 
is a need to understand the requirements for MA development in supporting long-term 
decision-making in different managerial contexts, including investment decision-making 
for the customers and the service business development of the suppliers. 
1.3 Research objective and scope 
1.3.1 Research questions 
The overall objective of this thesis is to examine how to develop MA to support long-
term decision-making, given the restrictions of the existing MA practices and the 
organizational challenges. More particularly, the focus is on MA approaches that can 
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facilitate investment decision-making in customer organizations and business 
development in supplier organizations. Finally, the aim is to discuss the characteristics of 
MA development in the context of long-term decision support. The issue is studied 
through the following research questions: 
- How can the customer’s investment decision-making be supported with MA 
information? 
- How can the supplier’s business development be supported with MA information?  
- What kinds of characteristics are desired for MA development to support long-
term decision-making? 
 
By answering these research questions, this thesis presents how MA could support long-
term decision-making by structuring the decision effects and by creating meaningful 
insights from diverse data sets. As illustrated in Figure 1, the long-term cost effects of 
investments are the primary concern from the customer’s perspective.  In particular, the 
purpose is to examine the practical VfM challenges (McKevitt & Davis, 2016; Prowle et 
al., 2016) and to figure out a path to engage the economic facts and the subjective 
valuations in the public-procurement context with the help of MA. The aim is to enhance 
existing knowledge on how public authorities could pursue VfM throughout the 
procurement process and rely not only on complex MEAT when tender-awarding 
(Lahdenperä, 2013; Falagario et al., 2012). One objective of this thesis is to highlight the 
way in which MA, and especially LCC, could help decision-making regarding 
multifaceted investments. More particularly, a lack of awareness of LCC exists (Goh & 
Sun, 2016; Higham, 2015) and thus this thesis aims to exemplify how to practice long-
term cost management in an uncertain environment. In addition, the target is to 
demonstrate how constructing a long-term cost structure for a product could provide a 
common base for discussion and decision-making in customer’s organizations. 
 
 
 
 
 
 
 
 
Figure 1. The focus of the thesis on MA for long-term decision-making. 
Investments 
Servitization 
Business 
development 
Management 
accounting 
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From the supplier’s perspective, the objective is to explore how to capture the long-term 
profitability implications of business development actions with the help of MA (Figure 
1). First, this thesis tries to enhance the understanding of the implications of the 
servitization for producing and using MA information (Cinquini et al., 2015; Kastalli & 
Van Looy, 2013; Laine et al., 2012). Consequently, the aim is to develop MA approaches 
that can respond to the identified challenges in exploiting the opportunities of 
servitization in manufacturing companies (Baines et al., 2017). In particular, to help 
companies figure out the long-term profitability potential lying in the global equipment 
fleet and within the diverse customer base, the objective of this thesis is to develop new 
MA approaches and indicators for performance measurement and management. 
Knowledge of customers is central to service business development (Kindström, 2010; 
Penttinen & Palmer, 2007) and hence one target of this thesis is to present a method that 
can seize the nature of customer relationships and provide supportive information for 
managerial decision-making.  
Successful MA development requires that different perspectives and organizational needs 
are taken into account (Wouters & Roijmans, 2011; Wouters & Verdaasdonk, 2002) and 
thus the objective of this thesis is to figure out the characteristics of MA development that 
are desired to support long-term decision-making. By integrating the knowledge from the 
specific MA development cases conducted in both customer and supplier organizations, 
the aim is to get an understanding of the underlying essentials that are common when it 
comes to examining long-term costs and profits for decision support.     
1.3.2 Research scope 
This thesis is a collection of four articles that address the research questions and 
contribute toward enhancing our understanding of how to develop MA to support long-
term managerial decision-making. Table 1 illustrates the set-up of the research questions 
and the original articles. 
Table 1. The set-up of the research questions and the original articles. 
1. How can the customer’s investment decision-
making be supported with MA information? 
2. How can the supplier’s business development be 
supported with MA information? 
 
Article I 
Engaging economic facts and valuations 
underlying VfM in public procurement 
 
Article II 
Learning by costing: Sharpening cost image 
through life-cycle costing? 
 
Article III 
The potential of management accounting and 
control in global operations: Profitability-driven 
service business development 
Article IV 
RFM customer analysis for service business 
development: An interventionist case study of two 
machinery manufacturers 
 
3. What kinds of characteristics are desired for MA development to support long-term decision-making? 
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The first two articles reflect the customer’s perspective on MA development. Article I 
concerns the VfM considerations in the public-procurement context. In article II, the 
focus is on the development of an LCC model that enhances understanding of the long-
term cost implications of a certain investment decision. The last two articles explore MA 
development from the supplier’s perspective in the service business development context. 
The third article examines the supportive role of MA and control in capturing the most 
profitable ways to develop machinery-manufacturers’ service businesses. In turn, article 
IV furthers the ideas provided in article III by presenting a customer-segmentation 
method that helps machinery manufacturers to manage and develop their spare part 
businesses. Finally, through these four articles, it is possible to discuss the general 
features of MA development for long-term decision-making. 
1.4 Research methodology and data 
1.4.1 Research approach 
This doctoral thesis takes advantage of rich empirical data that have been collected 
through several in-depth qualitative case studies. An important value of qualitative 
research is the possibility of gaining an understanding of managerial actions and 
processes in real-life organizational settings (Gephart, 2004). The source of the findings 
is an interpretation of both the qualitative and quantitative data and thus the philosophical 
basis of this thesis can be characterized as hermeneutical. Hermeneutics is a general 
methodology for interpretation and understanding, which is often perceived to be typical 
of qualitative research (Gummesson, 2003). Positivistic research, in turn, has the ideal of 
objectivity and is based on an assumption that it is possible to report an unambiguous 
truth in terms of verified facts (Gephart, 2004). Typically, qualitative research is related 
to hermeneutics whereas quantitative research often represents positivist thinking (e.g., 
Huxham & Vangen, 2003). 
There are different forms of logical reasoning that are used in research. Characteristic of 
the studies underlying this thesis is abduction, which is about developing theoretically 
informed explanations to emerging empirical observations (Modell, 2009). More 
precisely, abduction starts from the empirical findings and pursues the most plausible 
explanation for those based on the prior theoretical knowledge (Lukka & Modell, 2010). 
Deductive research, in turn, explores a known theory or phenomenon and tests if that is 
valid in a given circumstance, whereas inductive research focuses on building new 
theories from empirical data (Eisenhardt & Graebner, 2007). However, the abductive 
approach is not the same as a mixture of deductive and inductive approaches (Dubois & 
Gadde, 2002). 
As MA is highly contingent and situationally specific, a qualitative research approach 
enables one to study MA as a dynamic and context-bound phenomenon (Vaivio, 2008). 
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Thus, qualitative research can provide valuable insights and contributions to MA 
knowledge (Parker, 2012). According to Guercini (2014), the qualitative dimension is 
essential in management research in addressing the increasing complexity that business 
decision-makers are facing. Qualitative research offers a deep perspective into the subject 
of MA, which is not a neutral system that assists rational choice and control but is rather 
a mixture of practices that are used in a variety of ways by different organizational actors 
(Vaivio, 2008). Regarding this, Ahrens and Chapman (2006) highlighted that the strength 
of qualitative research lies in its capacity to study the processual and context-specific MA 
phenomena. In addition, Parker (2012) pointed out that orientation toward understanding, 
critiquing, and changing MA practices with qualitative research offers practitioners and 
policy makers particular value at the organization-specific level.  
Case studies can be applicable especially when the research interest is concerned with the 
dynamics of a phenomenon (Eisenhardt, 1989). Regarding this, Dubois and Gadde (2002) 
stated that case studies provide in-depth understanding of the interaction between a 
phenomenon and its context.  Characteristic for a case study is to examine particular 
instances of a phenomenon in its real-life context (Yin, 1981) and take advantage of the 
rich empirical data by using several methods of data collection (Eisenhardt & Graebner, 
2007). Actually, this thesis relies on a hybridization of different qualitative methods, 
which is, according to Guercini (2014), a particularly relevant approach for management 
research. Parker (2012) highlighted that the feature that distinguishes qualitative MA 
research from much of the positivist tradition is the researcher’s personal engagement in 
the field, which enables an understanding of organizational processes and the MA 
interface. In this context, Ahrens and Chapman (2006) discussed how the theoretical 
interests of the researcher definitely shape the empirical world. As pointed out by 
Eisenhardt and Graebner (2007), the hallmark of case studies is the theory-building 
process that bridges rich qualitative evidence with the extant theories.  
This study can be characterized as an interventionist case study (Suomala et al., 2014; 
Jönsson & Lukka, 2006). As is typical for an interventionist approach, the studies 
underlying this thesis aimed at examining complex phenomena and improving the 
performance of a business, which required deep involvement in the case organizations. 
As MA development for long-term decision support is challenging, unique access to rich 
empirical data best facilitated both the practical progress of the studies and the theoretical 
inquiry. As interventionist research can produce contributions that are practically relevant 
and theoretically significant (Suomala et al., 2014; Jönsson & Lukka, 2006), the approach 
has become more popular in the field of MA studies and the studied topics vary a great 
deal (Malmi, 2016). Characteristics of interventionist research are the active involvement 
of the researcher and a clear orientation toward solving practical problems (Jönsson & 
Lukka, 2006). However, the development work itself is not the main outcome of the 
research. Instead, the process around interventions leading to a series of negotiations 
between actors with different interests enables the contributions of the research and 
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relates both the theoretical and empirical domains (Suomala et al., 2014). When the 
researcher’s role is to have a positive impact on the studied phenomenon and there is 
unique access to the case company, tacit and embedded knowledge can be uncovered 
(Gummesson, 2003). 
Because of the active participation in the field and the aim of making theoretical 
contributions, the interventionist researcher examines the issue at hand from both inside 
and outside the system (Suomala et al., 2014; Jönsson & Lukka, 2006). Malmi (2016) 
highlighted that the aim of interventionist research is to get a deep understanding of the 
various forces at play by participating in real-life development activities and to theorize 
based on those insights. Lukka and Suomala (2014), in turn, pointed out that the 
researcher’s deep access to particular actions in the field can be linked to more general 
phenomena and thus to broader theoretical issues. Developing theoretical insights from 
interventions usually closely relate to practice and because they are derived emergently, 
they can be described in a way that practitioners can relate to (Lyly-Yrjänäinen et al., 
2017).  Huxham and Vangen (2003) stated that the intervention in an organization is a 
means to the research ends, and that the conceptualization of the experiences forms the 
theoretical output. Typical for interventionist research is that capturing the dynamics of 
practice often requires deep and long-term co-operation between the academics and the 
industry (Lyly-Yrjänäinen et al., 2017). To summarize, by building on an interventionist 
approach, it was possible to support real-life problems in the case companies and to gain 
new theoretical insights by getting an in-depth understanding of the complex 
phenomenon. 
1.5 Research process 
The studies underlying this doctoral thesis were carried out along with three research 
projects in which the focus was on diverse managerial challenges that were supported by 
MA approaches developed by the researchers. Actually, the development work in all of 
the research projects was carried out outside the financial function of the case 
organizations. The in-depth case studies, characterized as interventionist research, 
enabled the use of diverse methods of data collection and analysis. Table 2 gives an 
overview of the data-collection methods employed in the original articles. 
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Table 2. Data-collection methods employed in the original articles. 
 Article Research   
strategy 
Timeframe Data type 
I Engaging economic facts and 
valuations underlying VfM in 
public procurement 
Interventionist 
case study 
14 months 
2015–2016 
Written and partly recorded 
field notes from project 
meetings (n = 10) in a Finnish 
industrial company  
II Learning by costing: Sharpening 
cost image through life-cycle 
costing? 
Case study 11 months 
2004 
Written field notes from 
interviews (n = 12) and 
observations (ca. 14 days) in 
the Finnish Defence Forces  
III The potential of management 
accounting and control in global 
operations: Profitability-driven 
service business development 
Interventionist 
case study 
12 months 
2015–2016 
Written notes from project 
meetings (n = 12) and from 
interviews (n = 4) in a global 
machinery-manufacturing 
company 
IV RFM customer analysis for 
service business development: 
An interventionist case study of 
two machinery manufacturers 
Interventionist 
case study 
24 months 
2016–2017 
Written notes from project 
meetings (n = 41) in two 
global machinery-
manufacturing companies 
 
The first article relies on an interventionist case study conducted in close co-operation 
with a Finnish company providing waste-handling solutions globally. The study was part 
of MASI (Managing service impact: Engaging facts and feelings) funded by Business 
Finland and the participating companies. Characteristic of the study underlying this thesis 
was a need for active researcher participation in a real-life development project. The study 
was prompted by the concern that the public procurers may not have been able to use 
MEAT and to utilize LCC in investment decision-making contexts in a proper manner.  
During the research project, the researchers, together with the management of the 
company, created tools and materials for pursuing VfM in public procurement. Moreover, 
these interventions inspired and guided the project meetings, which were an important 
part of the data-collection process. As described in Table 2, ten meetings with the 
management were held over a 14-month period between 2015 and 2016. In addition to 
gaining knowledge of the business and tendering practices, the meetings enabled us to 
test the applicability of the outlined ideas with the company staff. One aspect of the 
research was an analysis of public tender calls from the case company’s field on industry. 
Additionally, a sample of publicly available material from other industries was analyzed 
and reflected upon the case company’s dataset. In all, to best facilitate both the practical 
needs and theoretical inquiry, an interventionist approach enabled an enhanced 
understanding of the complex VfM phenomenon.  
The data collected through a research project carried out with the Finnish Defence Forces 
(FDF) formed the basis for the second article. The project was financed by MATINE 
(Maanpuolustuksen tieteellinen neuvottelukunta), which finances studies on defense 
issues in managerial and technical areas. The motivation for the study was the concern of 
the management of the case organization that the level of life-cycle cost consciousness 
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was not adequate for investment decisions. Several methods of data collection were 
employed during the 11-month period in 2004. As part of the study, an LCC model for a 
case product, which was a field gun, was created. To understand the context and collect 
input data for cost modeling, participation or observation in the organization was needed. 
In all, 12 interviews were used both for collecting cost data and for reflecting on the 
impacts of LCC in the organization.  
The third article drew from an interventionist case study conducted as part of S4Fleet 
(Service Solutions for Fleet Management) program financed by the DIMECC (Digital, 
Internet, Materials & Engineering Co-Creation) and the participating companies. More 
particularly, the study underlying this thesis was part of a sub-project P1c called 
PROfitability-driven Service business renewal (PROS) and was conducted with a 
globally operating machinery-manufacturing company during 2015 and 2016. The 
interventionist approach was selected because it was possible to build an in-depth 
visibility of the ongoing business development project. There was a need to examine how 
the business development actions related to spare part sales and especially to a new online 
application that could be supported with MA information. In practice, the research was 
carried out with the spare part function and the main informant was the spare part manager 
responsible for global sales. Several MA-related interventions produced by the 
researchers played a key role in the study and facilitated improvements within the case 
company. Project meetings and interviews with the company staff, in turn, provided an 
opportunity to collect data and reflect upon the development of the interventions (Table 
2).  
The fourth article is based on two interventionist case studies conducted as part of the 
S4Fleet program’s sub-project P1c during 2016 and 2017. Following the earlier 
development work carried out with the globally operating machinery-manufacturing 
companies, there was a need to create supportive tools for spare part sales and examine 
the customer base more closely. Actually, the studies presented in this article were 
preceded by a comprehensive analysis of the current state of spare part sales. Thus, this 
study furthered the research underlying the third article. The main interventions in both 
case studies were customer-segmentation tools developed by the researchers. Several 
project meetings with the company staff enabled a discussion on the applicability of the 
created tools and thus played a key role in data collection (Table 2). In fact, the tool was 
initially developed for one case company and then implemented in another one. Hence, 
the possibility of reflecting on the findings of two different case studies emerged. 
1.6 The original articles 
The contribution of the author to the articles is illustrated in Table 3. Regarding articles 
I–III, the author had a central role in conducting the studies and in the writing process. 
Article IV is based on two case studies and the author was responsible for carrying out 
the study in one company and for writing some parts of the article. 
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Table 3. The contribution of the author to the articles. 
 Article Role of the author 
I Engaging economic facts and 
valuations underlying VfM in 
public procurement 
- Designed and facilitated the study with the second co-author 
- Wrote and reviewed the majority of the article with the 
help of co-authors 
 
II Learning by costing: Sharpening 
cost image through life-cycle 
costing? 
 
- Designed and facilitated the study with the co-author 
- Wrote the article with the co-author 
 
III The potential of management 
accounting and control in global 
operations: Profitability-driven 
service business development 
 
- Designed and facilitated the study with the second co-
author 
- Wrote and reviewed the majority of the article with the 
help of co-authors 
IV RFM customer analysis for service 
business development: An 
interventionist case study of two 
machinery manufacturers 
- Designed and facilitated the study conducted in one case 
company with the fourth co-author 
- Wrote the empirical section regarding one case company 
and some parts of the theoretical section 
 
 
I Engaging economic facts and valuations underlying VfM in public procurement 
Lindholm, A., Korhonen, T., Laine, T., Suomala, P.  
Public Money & Management (Accepted for publication) 
The objective of the paper is to examine how to engage facts and subjective valuations in 
order to achieve the best VfM in the context of public-procurement decision-making. 
Because VfM as a concept is ambiguous, decision-makers need MA approaches such as 
LCC that can present the long-term economic implications of alternatives. Regarding MA 
development, this paper illustrates that the potential of MA as a decision aid is greatest in 
the early planning stage of the procurement process. The paper highlights that public 
authorities should be qualified to choose the appropriate method for contract-awarding 
depending on the nature of the case. The paper takes advantage of an in-depth case study 
in the Finnish waste-management context. In addition, a sample of public tender calls 
from different industries was analyzed and reflected upon the findings of the case. The 
paper presents a description of conceptual VfM challenges and a path to overcome these 
in a real-life case. The results indicate that because of the multidimensional and complex 
nature of public procurement, defining an absolute VfM is difficult. As a contribution to 
the MA literature, this paper highlights that there is a need to develop approaches such as 
LCC that can give structure to the expected impacts of complex investment cases. This 
paper suggests that it is worth considering whether to pursue VfM by relying on 
appropriate quality requirements or to use qualitative criteria and methods such as LCC 
in tender evaluation. 
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II Learning by costing: Sharpening cost image through life-cycle costing? 
Lindholm, A., Suomala, P. 
International Journal of Productivity and Performance Management, 2007, Vol. 56, No. 
8, pp. 651-672. 
The aim of the paper is to discuss life-cycle cost management and highlight the challenges 
related to practicing LCC in an uncertain environment. This paper provides insights into 
how MA, and especially methods such as LCC, can help to shape the problematic issues 
into a form that supports long-term investment decision-making. The key idea of the 
paper is that a characteristic of LCC is that it evolves from cost estimation to cost 
monitoring during the product life-cycle. The paper is based on a case study conducted 
in the FDF. The motivation for the study was that the MA practices did not support 
investment decisions of defense material in an adequate manner. To improve the long-
term cost consciousness of the case organization, a general template for an LCC model 
was developed in the study. The paper illustrates the LCC model development process 
and reflects the impacts of LCC in the case organization. The results of this paper 
contribute to the field of MA development by suggesting that LCC could be a planning 
tool for selecting the most suitable technology rather than for choosing the most suitable 
supplier or product. The findings show that practicing LCC is time-consuming and the 
most important supporting methods associated with LCC may not be found inside the 
boundaries of MA. The paper contributes to the LCC discussion by providing insights 
into how LCC can be used in a continuous manner during the product life-cycle.  
III The potential of management accounting and control in global operations: 
Profitability-driven service business development 
Lindholm, A., Laine, T., Suomala, P.  
Journal of Service Theory and Practice, 2017, Vol. 27, No. 2, pp. 496-514. 
 
This paper describes MA development in the context of machinery-manufacturers’ 
servitization processes and discusses the various roles of MA in providing information 
for decision support. The paper illustrates how the service business potential can be 
understood through MA information and how MA can help to select and prioritize 
business development activities. An interventionist case study carried out at a global 
machinery manufacturer provides empirical insights into the MA development process. 
The case study illustrates that traditional MA practices may not provide sufficient 
information to support service business development. The findings of the study indicate 
that to get a comprehensive view of the business, there may be a need to collect data 
outside the traditional MA frameworks and combine it with other data such as equipment 
fleet and customer information. The paper proposes that especially in global companies, 
MA enables the consolidation of the scattered financial and non-financial data collected 
across different reporting lines and complex organizational structures. As a contribution 
to the literature, the paper suggests that developing a service business requires taking into 
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account the overall profitability implications of development actions rather than simply 
focusing on the performance of certain areas of responsibility. In addition, machinery 
manufacturers can explore their service business potential with the help of performance 
indicators combining MA and equipment-fleet information.  
IV RFM customer analysis for service business development: An interventionist case 
study of two machinery manufacturers 
Stormi, K., Lindholm, A., Korhonen, T., Laine, T. 
Workshop & special issue for Journal of Management and Governance, June 29-30, Pisa, 
Italy  
The objective of the paper is to illustrate how machinery manufacturers can segment their 
spare part business customers with the recency, frequency, and monetary value (RFM) 
analysis typically applied in consumer business. The paper contributes to MA 
development by providing insights into how the methods outside the traditional MA 
practices can provide decision support in the context of service business development. In 
the paper, the original idea of RFM analysis is extended with four variables that are 
specific to industrial services. The paper draws from empirical data collected through 
interventionist case studies conducted in two global machinery manufacturers that seek 
business growth in the area of services. The results of the paper indicate that RFM 
analysis is able to sort industrial service customers into meaningful segments. However, 
the R, F, and M variables may have a different interpretation in business-to-business than 
in business-to-consumer (B2C) contexts. The paper illustrates that MA and methods such 
as RFM can support managerial decision-making at different levels. Based on RFM 
analysis, the companies can manage their daily sales activities more effectively by 
allocating sales resources where they could be most impactful. In turn, RFM may provide 
supportive information for the development of the whole service system. By introducing 
a method for measuring and analyzing the business potential of an industrial customer 
base and equipment fleet, this paper contributes to the MA and servitization literature.
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2 LITERATURE REVIEW 
2.1 MA in supporting managerial decision-making 
In short, MA means producing financial information for managerial-purpose use. MA 
information and practices play a key role in strategic and organizationally complex 
decision situations (Nielsen et al., 2015). Especially in environments characterized by 
uncertainty and doubt, MA can facilitate decision-making (Hopwood, 1983). Regarding 
long-term decision-making, MA may face challenges because of the uncertainties related 
to the estimation of the future business activities (Carr et al., 2010; Alkaraan & Northcott, 
2006). Actually, the role of MA varies depending on whether there is uncertainty over the 
objectives for organizational actions or uncertainty over the consequences of an action 
(Burchell et al., 1980). The strength of MA is that it uses formalized categories for 
collecting and reporting information and thus enables people to communicate with a 
common language (Wouters & Verdaasdonk, 2002). However, decision-making does not 
deal only with MA data to be used neutrally but politics and biases intertwine with figures 
and numbers (Quattrone, 2016; Denis et al., 2006). 
There are several definitions for MA. According to the Institute of Management 
Accountants (IMA) (2008), “Management accounting is a profession that involves 
partnering in management decision-making, devising planning and performance 
management systems, and providing expertise in financial reporting and control to assist 
management in the formulation and implementation of an organization’s strategy” (IMA, 
2008). Actually, MA is undertaken by many organizational areas, not just accounting 
function (Langfield‐Smith, 2008; Järvenpää, 2007). The Chartered Institute of 
Management Accountants (CIMA) defines that “Management accounting is the sourcing, 
analysis, communication and use of decision-relevant financial and non-financial 
information to generate and preserve value for organizations” (CIMA, 2018). In turn, 
Jorge et al. (2017) suggested that MA is a tool for knowledge integration.  
The use of MA systems in supporting strategic decision-making can be defined as 
strategic management accounting (SMA) (e.g., Tillmann, 2008). Endenich et al. (2016) 
argued that MA has developed from strongly introversive and short-term data provision 
toward a support function for strategy formulation and implementation. Langfield‐Smith 
(2008) highlighted that there are ambiguous definitions for SMA but the unifying link 
between various views is the strategic orientation of SMA to the generation and analysis 
of MA information. In turn, Lord (1996) pointed out that the extension of traditional 
MA’s internal focus to include external and non-financial information is an important 
component of SMA. According to Tillmann (2008), understanding SMA in practice relate 
to how organizational actors use accounting information to make sense of strategic 
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situations. Actually, the techniques and elements of SMA can often be found in 
companies but the information may not be expressed as accounting figures (Lord, 1996). 
Regarding the practices of MA, the nature of the accounting craft is diverse and there is 
an enormous range of technical approaches in use (Hopwood, 1983). Actually, the 
practices of MA are the result of the interplay of a variety of parties and contexts (Hoozée 
& Mitchell, 2017). For example, Vaivio (2008) described that MA practices may be used 
selectively within different organizational processes. Nielsen et al. (2015) highlighted that 
the forms and roles that MA takes in practice can be complex and dynamic. In this context, 
Denis et al. (2006) argued that generating accounting figures is the result of a variety of 
social processes. In addition to technical characteristics, the practices of accounting 
should be seen as part of a larger context (Messner, 2016). Thus, accounting development 
requires that a conscious elaboration upon the involved actor’s values and valuations be 
taken into consideration in addition to providing new accounting facts (Laine et al., 2016). 
Developing MA practices may require that accountants and nonaccountants are able to 
work together and combine their knowledge (Wouters & Roijmans, 2011). Regarding 
this, Järvenpää (2007) has discussed the business-oriented role of management 
accountants, referring to their willingness and ability to provide more added value to 
managerial decision-making. Actually, the literature has recognized the existence of 
hybrid management accountants, which refers to the situation in which other professions 
than accountants expand their activities and competencies to the functions of the 
traditional domain of MA (Byrne & Pierce, 2007; Kurunmäki, 2004). In practice, for 
example, it could be that accountants’ tasks consist of bookkeeping and financial 
reporting, while MA tasks such as planning and control are performed by personnel 
outside the accounting function (Hyvönen et al., 2009). On the other hand, the traditional 
accounting profession may move toward new organizational roles. Thus, the term “hybrid 
accountant” can refer to the situation in which accountants are assuming new 
organizational roles such as so-called business partners and are increasingly becoming 
involved in wider, integrated business situations and decision-making forums (Burns & 
Baldvinsdottir, 2005). 
MA practices are often assumed to be based on relatively clear financial data and lines of 
responsibility within hierarchical structures (Chenhall & Moers, 2015). However, 
especially in multinational companies, MA is shaped by its respective context and differs 
traditionally between organizational units and countries (Endenich et al., 2016; Tillmann, 
2008). Indeed, the interdependencies between headquarters and subsidiaries in 
multinational companies may reduce the influence of local management on MA practices 
(Hoozée & Mitchell, 2017). On the other hand, MA information provides means for 
coordination of organizational units (Jorge et al., 2017). According to Ahrens and 
Chapman (2007), accounting can make significant contributions to the way in which 
organizations steer their actions.  
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MA increases the belief in the possibility of giving better visibility to organizational 
actions, and what is important is not the bottom line number that may already be obsolete 
by the time the process is complete, but how one got there (Quattrone, 2016). For 
example, Laine et al. (2017) highlighted that regarding environmental financial 
information, the significance is related more to the process through which it is constructed 
than to the eventual numbers. According to Wouters and Kirchberger (2015), in some 
cases, it is not about the accuracy of MA, but to what extent it can produce insights that 
help organizations to learn. Hiebl (2017) suggested, in turn, that changes in organizational 
fields such as new technologies and increased competition may become visible via MA 
information. In addition, Burns and Baldvinsdottir (2005) pointed out that accounting 
makes the underlying inefficiencies more transparent to the business. On the other hand, 
Hall (2016) suggests that MA practices and material artefacts such as reports could 
provide a vehicle through which even the feelings of the participating actors could be 
expressed.  
Rationally acting decision-makers require knowledge of alternative courses of action and 
their consequences (Nielsen et al., 2015). As MA information may often be considered 
rational, it can be used in gaining support for decisions in different situations (see e.g., 
Hiebl, 2017). For example, Wouters and Kirchberger (2015) highlighted that MA enables 
the quantification of the various consequences of decision alternatives in monetary terms 
and thus makes trade-offs more transparent and meaningful. However, it is not clear why 
decision-makers’ understanding is best achieved by expressing the issues in monetary 
terms (Nyborg, 2014). Actually, Quattrone (2016) suggested that accounting is a 
communicative process that cannot help decisions to be made simply via a calculation but 
can prepare the groundwork for communicative actions that can assist decision-making.   
MA can be seen as a mechanism that enables actors to negotiate their interests and 
articulate their counter claims (Burchell et al., 1980). In this context, Hall (2010) suggests 
that one of the key functions of accounting is consensus building. Thus, politicians may 
use accounting information to accommodate their political preferences in the debates 
about controversial alternatives (van Helden, 2016). However, according to Hiebl (2017), 
it may be seen paradoxical that MA is used as a basis for identifying a need for and 
deciding on change, even if the involved actors know that the usage of MA is only to 
legitimize choices that have been previously decided. Thus, as pointed out by Denis et al. 
(2006), accounting is not neutral system that assists rational decision-making but rather 
complex results of managerial preferences and organizational politics.  
In addition to rational procedures, an individual’s decision-making is much dependent on 
experience-based intuition (Kaufmann et al., 2014). Due to the existence of cognitive 
biases, rational decision-making frameworks are often not valid in the real-life 
circumstances (Williams & Samset, 2010). For example, the study by Laine et al. (2017) 
indicated that both managers and accountants might be suspicious regarding the impact 
of environmental cost information on decision-making. According to Quattrone (2016), 
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the politics, pressures, and egos of those who produce and consume the MA data 
inevitably move us away from rational decision-making.  Gluch and Baumann (2004), 
for example, pointed out that personal values and motives systemically affect the 
estimations and assumptions used in LCC analysis. Thus, decisions are often results of 
subjective procedures with many concurrent ends (Socea, 2012). 
MA can clarify long-term and comprehensive thinking by shaping the managerial 
practices and structuring the decision effects. As highlighted by Socea (2012), complex 
decision situations require a specific framework, combinations of data, and knowledge 
that often must be drawn upon as inputs from different sources. MA can reduce the 
uncertainty surrounding long-term decision-making in several ways. If there is 
uncertainty over the objectives for organizational action, MA can articulate and promote 
interested positions and values (Burchell et al., 1980). In turn, uncertainty related to the 
consequences of decisions can be modeled and presented with the help of MA. The 
accounting process itself may provide valuable insights that can serve long-term decision-
making in many ways. It is important to note that MA development may take place not 
only as a change in accounting systems or new innovative approaches, but also in the 
form of changing the action patterns of the management accountants (Järvenpää, 2009). 
Overall, MA development requires the combination of knowledge and expertise from 
different organizational fields. 
2.2 Approaches to support customer’s investment decision-
making 
Numerous approaches can support customers’ decision-making regarding long-term 
investments. In this thesis, the focus is on VfM and LCC. As investment projects often 
have a significant long-term impact on an organization’s performance and involve high 
levels of risk (Alkaraan & Northcott, 2006), it is essential to assess the future impacts of 
the decisions and compare alternative options. Especially in the context of public 
procurement, decisions makers should be able to justify the choices that they have made.  
However, there are substantial differences in the way companies make their decisions on 
investments regarding the thoroughness of their financial analysis and the attitudes 
toward incorporating non-quantifiable outcomes into their calculations (Carr et al., 2010). 
According to Alkaraan and Northcott (2007), a financial analysis might constitute a 
framework within which to formalize investment decisions, but the analysis alone is 
unlikely to determine the decision outcomes.  
VfM means, in ordinary parlance, not paying more for an article or service than appears 
to be justified by its quality and availability (Glendinning, 1988). The term “VfM” is 
often used in the context of public procurement. The HM Treasury (2006) responsible for 
public spending in the UK states that “Value for money is defined as the optimum 
combination of whole-of-life costs and quality (or fitness for purpose) of the good or 
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service to meet the user’s requirement. Value for money is not the choice of goods and 
services based on the lowest cost bid. To undertake a well-managed procurement, it is 
necessary to consider upfront, and at the earliest stage of procurement, what the key 
drivers of value for money in the procurement process will be.” The main idea behind 
VfM is to support the purchasing of products and services that offer the best long-term 
price–quality ratio (e.g., McKevitt & Davis, 2016; Kiiver & Kodym, 2015; Dimitri, 
2013). The term “VfM” has been commonly defined with reference to the economy, 
efficiency, and effectiveness (McKevitt & Davis, 2016; Glendinning, 1988). The 
economy means meeting a certain need defined in quantitative and qualitative terms with 
the lowest possible cost (Glendinning, 1988). Efficiency refers to delivering a certain 
level of service with the minimum input of cost, and effectiveness is concerned with the 
achievement of intended outcomes (McKevitt, 2015). 
Because of its multidimensional nature, the definition of the term “VfM” involves a great 
deal of confusion. MacDonald et al. (2012), for example, highlighted that because VfM 
has both the dimensions of value and the timeframe of evaluation, there is a striking lack 
of consistency in the definition. Since VfM is not measurable by ordinary economic 
methods, attaching a precise meaning to it is difficult (Glendinning, 1988). McKevitt 
(2015) argued that the conceptual clarity of VfM is missing and the meaning of VfM may 
change with business cycles. The study by Prowle et al. (2016), in turn, indicated that it 
is not very clear what VfM means and many are of the opinion that VfM is equivalent to 
cost cutting. On the other hand, different stakeholders may have different interpretations 
of what VfM is. For example, Heald (2003) pointed out that interpreting VfM is 
complicated since affordability to the customer is not necessarily the same as VfM for the 
public sector as a whole. 
Evaluating VfM in the legal context means the award of a public contract to the MEAT. 
The EU directive on public procurement (Directive 2014/24/EU) states that “MEAT from 
the point of view of the contracting authority shall be identified on the basis of the price 
or cost, using a cost-effectiveness approach, such as LCC and may include the best price–
quality ratio, which shall be assessed on the basis of criteria, including qualitative, 
environmental and/or social aspects, linked to the subject-matter of the public contract in 
question.” MEAT is typically formalized by a scoring formula that is a rule for assigning 
numbers to different monetary and non-monetary elements of an offer. Usually, there are 
quantitative and qualitative criteria that are expressed in different units of measurement 
(Kiiver & Kodym, 2015). In practice, either quality must be evaluated in monetary terms 
or price must be transferred into a score that is commensurate with the quality score and 
MEAT is the one that achieves the highest combined price and quality score (e.g., 
Bergman & Lundberg, 2013).  
Actually, VfM should be seen more broadly than merely as a tender exercise. According 
to Dimitri (2013), pursuing VfM requires careful management from procurement 
planning to the post-tender phase. MA can support managerial work and decision-making 
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that may contribute to the achievement of VfM in different stages of the procurement 
process. In this context, McKevitt and Davis (2016) suggested that in the absence of 
conceptual unambiguity, the meaning of VfM could be described with reference to MA 
approaches with a long-term and comprehensive outlook. In this context, MacDonald et 
al. (2012) pointed out that there is a need for tangible expressions of VfM in financial 
terms to support public-sector decision-making. Due to the presence of qualitative and 
non-quantifiable issues that have to be taken into account, VfM assessments are more 
challenging compared to conventional economic evaluations. Nevertheless, the overall 
idea behind VfM is applicable for diverse decision-making contexts and encourages 
examining the issue at hand from a variety of perspectives.  
LCC is an approach focusing on total costs rather than simply on price (Woodward, 1997) 
and enables the monetary quantification of non-financial attributes (Morssinkhof et al., 
2011). The Organization for Standardization (ISO) standard 15663-3 (2001) defines LCC 
as follows: “Life-cycle costing is the systematic consideration of all relevant costs and 
revenues associated with the acquisition and ownership of an asset. It is an iterative 
process of estimating, planning and monitoring costs and revenues throughout an asset’s 
life. It is used to support the decision-making process by evaluating alternative options 
and performing trade-off studies. While it is normally used in the early project stages 
evaluating major procurement options, it is equally applicable to all stages of the life-
cycle, and at many levels of detail.” According to Woodward (1997), LCC is concerned 
with optimizing VfM in the ownership of physical assets by optimizing the trade-off 
between different cost factors related to the asset during its operational life. Wouters et 
al. (2005), in turn, suggested that LCC is a form of MA that translates different financial 
and non-financial criteria into monetary units and makes them commensurable. 
As a concept, LCC is ambiguous (Goh & Sun, 2016) and it is one of several approaches 
that can provide a long-term view on costs (Cole & Sterner, 2000). For example, total 
cost of ownership (TCO) (Ellram & Siferd, 1998) and through-life costing (TLC) 
(Settanni et al., 2014) are MA approaches producing comprehensive information for 
decision support. According to Ellram (1995), TCO is a purchasing tool and philosophy, 
which aims to understand the total costs of buying a particular good or service from a 
particular supplier. The main difference between LCC and TCO is that LCC adopts the 
perspective of the product, while TCO focuses more on the supplier-related transaction 
costs from the purchaser’s perspective (Saccani et al., 2017). In turn, between LCC and 
TLC there is no clear distinction (Goh & Sun, 2016). However, regardless of the term 
used, such approaches shift the concern with initial costs and revenues toward the 
consideration of the long-term and widespread economic consequences of decisions.  
In practice, the scope of the LCC analysis and used methods can vary significantly 
depending on the purpose of the analysis and the nature of the product (Korpi & Ala-
Risku, 2008). Because the life-cycles of products diverge too much for 
oversimplifications, the existing models for LCC differ significantly from each other 
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(Goh & Sun, 2016; Geissdoerfer et al., 2012). Actually, the methods used in LCC can 
vary from utilization of basic MA practices (Asiedu & Gu, 1998; Woodward, 1997) to 
advanced mathematical models (Ammar et al., 2013). An important LCC feature is the 
monetarization of the indirect effects of the decision alternatives such as environmental 
issues (Krozer, 2008; Gluch & Baumann, 2004). The consequences of decisions will be 
highest in the early stages of the life-cycle while the information available is at its lowest 
(Williams & Samset, 2010). Thus, characteristic for ex ante evaluations such as LCC is 
that the information basis is limited to the combination of facts and well-founded 
assumptions (Samset & Christensen, 2017). 
LCC can provide supportive information for a wide range of decision-making situations 
for both customers and suppliers across a range of industries (Dunk, 2004). Cole and 
Sterner (2000) summarized that LCC analyses can be used to ascertain the most cost-
effective strategy among a range of competing options that meet specified functional and 
technical requirements. In turn, El-Akruti et al. (2016) suggested that LCC could help in 
improving the organizational performance with the same cost spent or reduce the cost 
with the same performance maintained. In the public-procurement context, LCC is one 
approach to seek VfM. In fact, the EU directive on public procurement (Directive 
2014/24/EU) introduced the concept of LCC and the opportunity to use that as contract-
award criteria. Thus, the public sector is an important driver for the implementation of 
the approach.  
The study of the LCC practices in Finnish industrial companies indicated that the most 
common use for LCC was to compare alternative investment options (Lindholm & 
Suomala, 2005). Ally and Pryor (2016), in turn, highlighted that LCC is an ideal tool with 
which to evaluate the competing technologies in the early planning stage. Actually, it can 
be thought that pre-decision management controls influence and shape investment 
decisions by setting limits and criteria against which projects are evaluated (Alkaraan & 
Northcott, 2007). In turn, Olubodun et al. (2010) defined that LCC is a means of 
comparing design options based on their whole life cost with the objective of providing 
VfM for the life of the asset. Ilg et al. (2016) highlighted that visualizing the economic 
effects of alternatives with LCC provides valuable information to decision-makers.  For 
example, the physical energy figure shown on household appliances may be cognitively 
demanding for consumers, whereas monetary information promises may simplify the 
decision problem (Deutsch, 2010). Indeed, the study by Kaenzig and Wüstenhagen (2010) 
indicates a positive effect of LCC information on the purchase likelihood of eco-
innovations.   
The employment of the LCC approach has been restricted for several reasons. Because 
LCC makes predictions about the unknown future and relies heavily on assumptions and 
subjective evaluations, conducting a reliable LCC analysis may be difficult (e.g., Korpi 
& Ala-Risku, 2008). Regarding this, Lindholm and Suomala (2005) indicated that one of 
the main barriers toward using LCC information as a decision support is its unreliability. 
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Gluch and Baumann (2004), in turn, highlighted that LCC does not consider the decision-
maker’s limited ability to make rational decisions in uncertain environment. Thus, it is 
essential to model the impact of various assumptions underlying an LCC exercise with 
methods such as a sensitivity analysis, scenarios, and simulation techniques (Ilg et al., 
2017; Emblemsvag, 2001; Flanagan et al., 1987). Making uncertainty visible can clearly 
improve the usability of LCC as a decision-support method. On the other hand, 
Hochschorner (2011) indicated that the reasons for not using LCC are, for example, that 
it is complicated, time-consuming, expensive, and difficult because of the public 
purchasing rules. In addition, it has been argued that one reason for LCC not being 
effectively used is the short-term view of the management, which ignores the potential 
savings in the long run (Higham, 2015; Ahmed, 1995). 
To summarize, the same idea underlies both the VfM and LCC approaches. In short, VfM 
and LCC guide decision-makers toward choices in which the long-term costs are balanced 
with the achieved benefits and encourage comprehensive and long-term thinking. It is 
important for decision-makers to identify the decision-making situations where these 
approaches are most beneficial. As there are numerous ways to pursue VfM (e.g., 
McKevitt & Davis, 2016) and to practice LCC (e.g., Korpi & Ala-Risku, 2008), decision-
makers should be able select an appropriate method that does not exceed its value. 
Moreover, the information needs arising from the application of these kinds of methods 
should be noted in MA development in general. 
2.3 Approaches to support supplier’s business development 
Business development requires a number of decisions to be made and a variety of 
knowledge produced with the help of MA. In this thesis, the focus is especially on the 
actions the manufacturing companies are taking when moving toward providing services 
to industrial customers. First, MA can help to shape and guide organizational processes 
and actions (Hopwood, 1983). More precisely, MA could assess the efficiency with which 
organizational processes could deliver innovations to the market in cost-effective ways 
(Chenhall & Moers, 2015). On the other hand, MA plays a key role in companies’ 
competitive positioning and in customer-profitability management (Holm et al., 2016).  
Servitization can be defined, for example, as the innovation of an organization’s 
capabilities and processes to shift from selling products to selling integrated products and 
services that deliver value in use (Baines et al., 2009). For companies selling industrial 
equipment, delivering services can be seen as a main strategic driver for ensuring long-
term revenues and customer satisfaction (Cavalieri et al., 2007). Neely (2008) pointed out 
that to survive in global business, manufacturing companies have to move up the value 
chain and create integrated products and services, so they do not have to compete based 
only on equipment cost. In addition, a broad service portfolio has the potential to be 
unique and improve the ability to differentiate the total offering from competitors 
(Benedettini et al., 2017; Nordin & Kowalkowski, 2010). However, consensus about the 
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factors that drive manufacturers toward more service-oriented strategies has not been 
reached (Burton et al., 2017). In turn, even though a broad service portfolio yields several 
advantages, many companies have found it difficult to achieve the expected revenues, 
profits, and customer satisfaction through servitization (Benedettini et al., 2017; 
Kowalkowski et al., 2017). 
A key to successful servitization is the realignment of the company’s business model, 
organizational structure, and processes (Parida et al., 2014; Oliva & Kallenberg, 2003). 
A service business model means that the supplier commits to improving customers’ value 
in use and thus assumes greater responsibility for the overall value-creating process as 
compared to product-centric, transaction-based business models (Kowalkowski et al., 
2017). Burton et al. (2017) highlighted that in service business development it is crucial 
to take into account the delivery system, the technology, or operational processes used, 
and the customer interface. In turn, Huikkola et al. (2016) underlined that there is often a 
need for new capabilities and resources, the arranging of existing resources in new ways, 
and the release of resources that are no longer needed. As summarized by Johnson et al. 
(2008), when renewing the business model, it is important to first recognize the customer 
needs, then the possible ways to fulfill those needs, and finally to identify how to change 
the existing models to capture the new opportunities profitably.  
In the context of service business development, there is a need to take a long-term 
perspective in managerial analysis and decision-making (Cohen & Whang, 1997). 
According to Laine et al. (2012), MA may be beneficial to the servitization process if the 
key business phenomena can be captured with the help of a set of relevant accounting 
objects. In practice, this may need a shift from traditional product- and service-level 
analysis to broader perspectives that consider external factors as well. Regarding this, 
Cavalieri et al. (2007) highlighted that performance indicators that guide after-sales 
business have to adopt a multidimensional approach, and capture effectiveness and 
efficiency, short-term and long-term, tangible and intangible, operational and strategic 
decision-making levels. Overall, MA practices form a central part of the information set 
from which inferences about the performance of organizations are formed (Hall, 2016). 
Extending service sales requires market-oriented business development and companies 
should recognize the possibilities of generating revenues from an installed base of 
products with a long life-cycle (e.g., Gebauer et al., 2005). Kim et al. (2017) defined how 
the installed base of the product is the number of sold products that is in use and can lead 
to demand for spare parts. In turn, according to Oliva and Kallenberg (2003), the installed 
base is the total number of products in use and the installed base services are the range of 
product- or process-related services required over the life of a product. Manufacturers’ 
capacity to analyze and interpret product usage and customer process data from an 
installed base enables them to develop service offerings that may allow customers to 
increase productivity or reduce costs (Ulaga & Reinartz, 2011). For example, Wagner and 
Lindemann (2008) pointed out that the knowledge of the installed base can help 
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companies in managing their spare part business. Thus, this thesis has examined 
approaches that combine MA and installed base information in the context of service 
business development.  
Long-term customer relationships and the emphasis on the business model changes from 
transaction-to-relation-based are characteristics of servitization (Penttinen & Palmer, 
2007; Oliva & Kallenberg, 2003). Thus, there is a need to capture the nature of the 
customer relationships with the MA analyses. According to Holm et al. (2016), measuring 
customer profitability can provide valuable information for management decisions 
regarding sales, marketing, and strategy. However, it has been indicated that customer 
management decisions are often based on a rule of thumb rather than on analytical 
approaches (Persson & Ryals, 2014). The focus in this thesis is on the possibilities to 
apply RFM analysis to customer-profitability management. The idea of RFM analysis is 
to divide customers into segments based on variables describing their past buying 
behavior (Verhoef et al., 2003). Visibility relating to customer-segment information may 
facilitate both short- and long-term decision-making at different organizational levels.  
With regards to the idea of providing the best VfM for the customer, the service offering 
should be optimized from a life-cycle perspective and in relation to customer value (Sakao 
& Lindahl, 2015). In other words, instead of only delivering a great product, a supplier 
has to deliver a combination of services that minimize the overall costs associated with 
owning and using the product (Wise & Baumgartner, 1999). This enables manufacturing 
companies to capture business from the value chain throughout the entire product life-
cycle (Aurich et al., 2010). Servitization leads to changes in suppliers’ business models 
and in conceptions of ownership on the customer side. If the manufacturer retains 
ownership of the product and the customer is paying for access or performance, there is 
an incentive for the manufacturer to reduce operating costs (Spring & Araujo, 2017). 
From the customers’ perspective, in turn, acquiring services offers a route toward 
reducing risk and decreasing, or at least making predictable, maintenance and support 
costs (Neely, 2008). In this context, Bettencourt and Brown (2013) argued that product-
dominant manufacturing companies must recognize that services are solutions to 
customer needs and successful servitization requires a proper understanding of customer 
value. Thus, manufacturing companies should price their service offerings based on the 
customers’ value-, rather than cost-based strategies (Rapaccini, 2015; Nordin & 
Kowalkowski, 2010).  
MA provides methods and tools that can help to understand customer value and assist in 
formulating service contracts. It has been highlighted that a key issue regarding 
servitization is that the supplier’s sales function could understand the financial business 
implications and the drivers of value for the customers (Kindström, 2010). Wouters and 
Kirchberger (2015) discussed that in order to understand which market offering provides 
the greatest value for customers, different criteria should be commensurable and 
expressed in monetary terms. To understand the long-term economic implications and to 
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develop service offerings, the literature has introduced different cost-modeling techniques 
such as LCC for service contracts (Bonetti et al., 2016; Kambanou & Lindahl, 2016; 
Sakao & Lindahl, 2015; Settanni et al., 2014; Datta & Roy, 2010). For example, providing 
availability-based contracts as an alternative to the purchase of an asset requires that 
manufacturers address the costs of servicing such products with the help of LCC or other 
similar approaches (Settanni et al., 2014). However, forecasting the costs and profits at 
the bidding stage of such contracts is challenging because of the complexity and 
uncertainty related to the product life-cycle (Erkoyuncu et al., 2014). Despite the 
challenges, companies can employ arguments based on the long-term economic 
evaluations when selling and pricing service offerings (Rabetino et al., 2015; Rapaccini, 
2015).  
A shift toward providing more services in manufacturing companies has brought new 
kinds of requirements for MA. Inevitably, the changes in business models reflect on the 
structure and use of MA in several ways. Thus, as pointed out by Chenhall and Moers 
(2015), development objectives require more innovative approaches to value creation 
than formal cost-management practices focusing, as conventionally conceived, on cost 
reduction. To exploit the business potential of servitization, new approaches to utilize 
MA together with other information may be needed.  Overall, support from MA is 
required to enable sound business decisions to be made regarding organizational 
arrangements and new service offerings that may have long-term business consequences.
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3 RESULTS 
3.1 How can the customer’s investment decision-making be 
supported with MA information 
Articles I and II enabled us to answer the first research question of this thesis. In general, 
the idea of VfM to purchase goods and services that offer the best long-term price–quality 
ratio is a clear vision for investment decision-making. However, article I shows that there 
apparently are different views among different stakeholders on what VfM is. In addition, 
numerous possibilities to evaluate VfM based on substantive quality criteria exist. 
Moreover, because of the multidimensional and complex nature of public procurement, 
defining an absolute VfM is difficult.  In particular, the affordability of an investment to 
a particular purchaser may differ from VfM for the public sector taken as a whole. 
Actually, it is extremely difficult to figure out objective and measurable quality criteria 
that reflect the long-term economic implications of investments. Thus, to overcome at 
least partly, the ambiguities related to pursuing VfM, there is a need to apply MA 
approaches such as LCC that can give structure to the expected impacts of complex 
investment cases.  
LCC encourages taking a long-term outlook on investment decision-making and enables 
highly relevant cost scenarios of alternative technical solutions. By taking into account 
non-quantifiable attributes that are not initially expressed in monetary terms enables us 
to capture the comprehensive economic effects of investment decisions. Regarding this, 
by relying on LCC, it could be possible to justify the higher purchase price of sustainable 
products by embedding appropriate qualitative and environmental elements into the cost 
assessment. In addition, LCC helps us to consider the trade-offs between different 
elements and optimize the long-term performance of products. More particularly, 
constructing a long-term cost structure of a product enables us to highlight the most 
important life-cycle cost variables. Article II presented one way to model the uncertainties 
related to future assumptions and suggested that quantification of uncertainty is an 
essential feature of LCC.   
Both articles I and II furthered knowledge on how LCC can provide investment decision-
makers with a more comprehensive view on the long-term cost implications of alternative 
actions. To achieve the best VfM, LCC can be used as a planning tool in the early stages 
of the procurement process rather than as a tool for selecting the most suitable supplier or 
product at the bidding stage. For example, because the life-cycle costs of diverse waste-
collection methods differ significantly, it is very important to assess the long-term 
economic effects of alternative technologies in the early planning phase. On the other 
hand, when the investment will lead to substantive operational costs for several decades, 
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it is better to study the overall economic feasibility of the investment at first. Actually, it 
could be difficult to argue about supplier selection based on LCC calculations since the 
differences between alternative products may be small compared with the uncertainty 
related to these estimates. In fact, one of the main barriers to using LCC information as 
decision support is the unreliability of the results. However, even modest-level LCC 
calculations may allow us to make a rough outline that can assist decision-makers in 
identifying the optimal investment alternative.  
The nature of LCC and the methods applied evolve during the product life-cycle. In 
general, LCC is a potential tool for improving the organization’s long-term cost 
consciousness. Article II proposes that organizations can learn about the behavior of 
product costs by practicing long-term cost management and collecting historical cost data. 
Actually, the systematic use of LCC may allow for the estimation of the effectiveness of 
certain technologies and can enable, for example, good timing regarding decisions on new 
investments. LCC may reveal important and even unexpected issues of the long-term cost 
structures for those who have a long history with the product. When different parts of the 
organization are responsible for the acquisition, utilization, and maintenance of products, 
the necessary cost and operational information might be fragmented within the 
organization and in different information systems. In that case, LCC is a suitable tool with 
which to collect the data that exists in different forms in the organization and thus enables 
an overall view of the situation.  
Article II illustrates that carrying out LCC analysis is laborious because there is a need to 
gather a lot of information from different sources. Thus, it should be highlighted that the 
cost of pursuing VfM by conducting MEAT and LCC analyses must not exceed its value. 
As a result, for example, public procurers could choose and execute the appropriate 
contract-award method that is in line with both practical needs and available resources. 
Article I revealed that it is worth considering whether to use MEAT with qualitative 
criteria or pursue VfM by relying on appropriate quality requirements. Moreover, to 
evade the problem of valuing non-quantifiable criteria, it is possible to enter all the 
necessary qualitative requirements in tender specifications and award the contract based 
on price alone. On the other hand, proceeding with looser criteria and using the best price–
quality criteria may lead to the assessment of diverse alternative solutions. As proposed 
in article I, an ideal solution to ensure VfM in investment decision-making is to include 
sufficient quality criterion and use MEAT in contract-awarding. However, it is essential 
to focus the organization’s limited resources on MEAT and LCC regarding the most 
critical and significant purchase cases. Table 4 presents the key issues to be considered 
when developing MA to support investment decision-making. 
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Table 4. Considerations for developing MA to support investment decision-making. 
Challenges in using MA information Characteristics of the effective use of MA 
Lack of awareness of the possibilities of MA 
Fragmented MA information within the 
organization 
Producing long-term MA information is laborious 
Unreliability of the long-term MA information 
Recognizing the potential of MA in the planning 
stage 
Collecting diverse input data from different 
sources 
Simplicity and usability of the MA approaches 
Incorporating uncertainty into MA approaches 
 
As summarized in Table 4, many challenges in using MA information exist. However, 
recognizing the characteristics for the effective use of MA may provide insights that will 
facilitate the development of MA. Overall, it is important to maintain the balance between 
the adequate examinations of the complex investment cases and the simplicity of the 
developed approaches. 
3.2 How can the supplier’s business development be supported 
with MA information? 
The second research question of this thesis is answered based on articles III and IV. 
Machinery manufacturers can facilitate decision-making related to business development 
with the help of MA practices and tools in several ways. MA can produce the necessary 
information for understanding the financial impacts of actions at different levels and from 
different viewpoints. In addition, MA produces information for selecting and prioritizing 
actions to be taken in business development. However, traditional MA practices may not 
provide sufficient information to support managerial decision-making. Thus, to provide 
enough support for decision-makers, there may be a need to process the MA data taken 
directly from the systems and combine them with other data or information.  
The findings of article III suggest that especially in global companies, the development 
of service business is necessary to build on market area-specific MA information. 
Learning from differing local contexts may also require taking into account the equipment 
fleet and customer characteristics of different areas. In practice, it may be difficult to 
analyze the financial performance of different market areas and subunits based on data 
taken directly from the systems. Thus, MA enables the business to consolidate the 
scattered financial and non-financial data collected across different reporting lines and 
complex organizational structures. Due to the varying local MA practices and internal 
business transactions, the data may need to be further processed to best support the 
decision-making. To get a comprehensive view of the market-area characteristics, there 
is a need to also collect non-financial information concerning the local business practices, 
customers, and competitors.   
  34 
 
Article III revealed that companies may focus too much on the profitability of specific 
areas of responsibility and developing the service business requires considering the 
overall profitability implications with the help of MA.  In other words, MA may enable 
companies to examine how various parts of a business can better fit together to improve 
the company’s overall and long-term profitability. In practice, that may require 
development of MA approaches that combine both financial and non-financial figures 
across business lines and units. For example, article II showed that the maintenance 
function could offer equipment modernizations at affordable prices with the assumption 
that this will lead to spare part sales in the future. Even though that is not an attractive 
strategy from the maintenance function’s point of view, it can improve the company’s 
overall profitability. However, the lines of responsibility within hierarchical 
organizational structures may restrict companies from choosing the most profitable ways 
of doing business. In that case, it is essential to rationalize the decision with the help of 
MA information. 
Both articles III and IV suggested that manufacturing companies may encounter MA 
challenges when moving toward more service-based business models and may require 
new kinds of indicators for performance measurement and management. For example, it 
is important to explicitly acknowledge and monitor the link between equipment deliveries 
and their impact on service business. Article III showed that the interaction between 
product and service activities may not appear within routine financial reporting practices 
and thus a consolidation needs to be performed with MA. Traditionally, MA focuses on 
product- and service-level analysis but evaluating the profitability implications of service 
actions may require a broader approach to support the process of identifying and capturing 
the business potentials. Thus, the unit of analysis in MA may be the business line, 
business unit, a market area, a customer segment, or even the equipment fleet.  
Articles III and IV demonstrated that knowledge of the equipment fleet could help 
manufacturing companies to assess the business potential of services and target their 
development actions. First, article III showed that just simply collecting and structuring 
the equipment-fleet data may reveal the characteristics of different market areas. 
Measuring the financial figures against equipment-fleet data can indicate the current level 
and future business potential of different market areas, business units, or customer 
segments. Based on that information, it could be possible to define indicators reflecting 
the market share and identify the undeployed potential of service activities in the global 
equipment fleet. More particularly, the equipment-fleet measures could provide insights 
into the type of actions and resources needed in different market areas. For example, if 
the company has quite a high market share and the market is mature, the strategic focus 
could be placed on capturing business from competitors’ equipment. On the other hand, 
if the equipment fleet is growing and there seems to be exploitable business potential, a 
key issue is to reach the customers who have already bought equipment from the 
company.  
  35 
 
To identify the supplier’s economic opportunities in service businesses, there may be a 
need to capture the nature of new kinds of customer relationships and the potential lying 
within the diverse customer base by relying on diverse MA approaches. The measures 
reflecting customer segmentation can provide supportive data for decision-making 
regarding the channeling of sales activities. Article IV provided an idea that machinery 
manufacturers can segment their service business customers with the help of the RFM 
analysis that is common in business to consumer marketing. The RFM analysis evaluates 
customers based on (R) how recent their latest purchase has been, (F) how frequently the 
customers have made purchase, and (M) how high the monetary value of their purchases 
is. Combining the knowledge of the equipment fleet with the RFM analysis enables the 
business to understand which customers are particularly interesting for service sales and 
why. Together, the traditional RFM analysis and fleet characteristics can reveal the 
service business potential and sort customers into meaningful segments. Based on the 
analysis, companies can both examine the long-term economic implications of service 
activities and focus their daily service sales resources on the segments where they could 
be most impactful. 
The insight that the purchase-price proportion of the product’s total life-cycle costs may 
be small can be seen as a driver for new kinds of business models in supplier 
organizations. When suppliers offer complex service solutions to their customers, there 
is a need to develop MA practices and performance indicators that can provide a 
comprehensive understanding of the economic impacts of different business models. For 
example, by relying on LCC, suppliers can turn future maintenance procedures into 
monetary terms through the consumption of spare parts, and the need for upgrades.  
Actually, one aspect of suppliers’ MA development can be the issue of how to optimize 
the service offering in relation to customer value. Suppliers may develop MA practices 
and tools that can facilitate their customers’ understanding of the value of new service 
solutions and make the product’s long-term cost implications visible to customers. That 
kind of MA information can be exploited in the negotiations with customers and in the 
development of product and service portfolios.  
To summarize, MA and approaches such as LCC can assist suppliers to find possible 
pathways to develop service businesses and provide the means with which to 
communicate with customers. Actually, article I provided ideas on how the supplier could 
enhance the customers’ knowledge that is needed for effective long-term decision-
making. More precisely, the aim was to provide customers with information on the life-
cycle cost implications and the product’s qualitative issues. Overall, there are many 
challenges in using MA information for decision support in the context of business 
development (Table 5). 
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Table 5. Considerations for developing MA to support business development. 
Challenges in using MA information Characteristics for the effective use of MA 
The focus on separate product- and service-level 
analysis 
The focus on certain areas of responsibility  
MA does not capture the total profitability            
implications 
A narrow view of traditional MA practices 
Re-thinking the unit of analysis in MA                        
Enabling a view across organizational functions  
Enabling a long-term view on costs and profits 
Combining MA and other information  
 
As presented in Table 5, traditional MA practices may provide a narrow view of the total 
and long-term profitability implications of business development actions. Thus, re-
thinking of the unit of analysis in MA and combining MA and other information may 
provide new insights that can support management and business development actions. 
3.3 What kinds of characteristics are desired for MA 
development to support long-term decision-making? 
All the articles together provide an answer to the third research question of this thesis. 
Through the specific MA development cases, it is possible to discuss the characteristics 
of MA development on a more general level. It seems that within the traditional MA 
frameworks it may be difficult to get a comprehensive understanding of the decision 
situation at hand. More particularly, article II indicated that it could be that no one in the 
customer organization has visibility in terms of the overall cost implications of investment 
decisions. Instead, the cost and operational information related to procurement, 
maintenance, and usage might be scattered in different forms across different parts of the 
organization. Consequently, decision-makers lack coherent MA information and the 
long-term cost consciousness might be on a weak level. Thus, a key characteristic for MA 
development is that the approaches and tools could be able to collect and consolidate the 
diverse data across organizational units. In addition, depending on the accounting object, 
there may be a need to incorporate the elements of uncertainty into MA approaches 
aiming to support long-term decision-making.  
In turn, article III showed that the current MA frameworks may not support business 
development actions either. Different intra-organizational needs and MA practices may 
restrict the development of business in a way that could be most effective and profitable 
at the company level. In particular, article III provided empirical evidence that looking at 
the business’s separate units together with the help of MA information may reveal the 
most profitable business models. For example, the supplier figured out that when the 
maintenance function offered equipment modernizations at a reasonable price, the 
company managed to acquire new customers who would later buy specialized spare parts 
from the company. Hence, the possibility of generating cross-organizational views may 
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be necessary to take into account in MA development. Suppliers’ comprehensive thinking 
ability acquired through MA information supports long-term decision-making and may 
lead to better product and service offerings.  
MA development may require expertise and knowledge from different parts of the 
organization and co-operation between customers and suppliers. Article I showed that 
implementing MA approaches such as LCC into public procurement requires new skills 
from individuals who are working with tenders both in customer and supplier 
organizations. All the articles provided further empirical evidence that to exercise and 
develop MA practices such as LCC, cooperation between organizational units is needed. 
In addition to pure MA data, LCC requires information, for example, related to 
operational processes.  Actually, the MA development work in all of the research projects 
underlying this thesis was carried out outside the financial functions of the case 
organizations. The role of traditional accounts was only to provide the basic MA 
information for the projects.  In particular, article II showed that supporting methods 
associated with LCC may not be found inside the boundaries of MA. For example, there 
was a need for a product-utilization plan, and thus the maintenance function of the case 
organization was deeply involved with the LCC development project. Articles III and IV 
indicated, in turn, that representatives of the spare part and maintenance functions may 
play a key role when developing MA for service business development. The desired 
characteristics for MA development emerging from this thesis are summarized in Table 
6. 
Table 6. Considerations for developing MA to support long-term decision-making. 
Desired characteristics for MA development 
Need to collect and consolidate scattered and diverse data across organizational units and different 
systems 
Need for expertise and knowledge from different parts of the organization  
Need for co-operation between customers and suppliers 
Need for supporting methods outside the boundaries of MA 
 
As indicated in Table 6, using the methods outside the traditional MA practices may 
require knowledge from different organizational fields and new ways in which to combine 
information collected across several systems. Overall, the results suggest that diverse 
combinations of data and expertise are needed in MA development to facilitate long-term 
decision-making.
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4 CONCLUSIONS 
4.1 Discussion of the results 
This thesis responds to the identified need for MA information to support managerial 
work and decision making (Hall, 2010; Wouters & Verdaasdonk, 2002). Firstly, the main 
contribution of this thesis is in showing that MA can increase the likelihood of good 
decisions simply by structuring the long-term decision effects in monetary terms and 
integrating knowledge into meaningful insights. For example, the thesis suggests that MA 
information about existing, rather traditional service business could serve also the purpose 
of partially understanding customer behavior, and thus support new service business 
development in this context. Although literature has emphasized the accuracy of MA 
information (e.g., Pizzini, 2006) and the detail of LCC analysis (e.g., El-Akruti et al. 
2016), this thesis proposes that even by roughly outlining the phenomenon at hand with 
the help of MA information about multiple viewpoints regarding the long-term business 
impacts can be very helpful for decision-makers. Overall, the studies underlying this 
thesis suggest that there is a need to achieve a balance between accuracy and simplicity 
when developing MA approaches. Based on this thesis, finding such a balance requires 
careful examination of the decision-making situation. 
This thesis deepens the understanding of knowledge integration in MA (Laine et al., 2016; 
Wouters & Roijmans, 2011) by presenting new approaches through its specific MA 
development cases. In line with previous studies (e.g., Laine et al., 2016; Rantamaa et al., 
2015), this thesis proposes that MA can frame the new decision situations by integrating 
knowledge from different functions. Traditional MA practices such as monthly financial 
reporting may provide a narrow view of total cost and profitability implications of the 
new businesses since the focus of the reporting is typically limited to existing product- 
and service-level analyses. Thus, there is a need to develop approaches that can provide 
comprehensive MA information and encourage decision-makers to move toward long-
term thinking. However, the findings of this thesis suggest that current MA reports and 
frameworks do not adequately reflect the diverse consequences of decisions and facilitate 
the discussion over complex investments and business development actions. Thus, to 
provide a proper basis for complex decisions, constructing MA information requires 
knowledge integration from different operational processes, functions, and information 
systems (see e.g., Wouters & Roijmans, 2011). In the next paragraphs, the contributions 
of the thesis for using VfM and LCC for decision-making, and for supporting servitization 
with the help of MA information will be further elaborated. 
Secondly, the thesis contributes to the existing understanding about using VfM and LCC 
for decision-making in public and private organizations. The findings of this thesis 
strengthened the previous understanding (Barrett, 2016; MacDonald et al., 2012; 
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Glendinning, 1988) that defining the absolute VfM (as a ratio, for example) may be a 
difficult and even impossible task because people assess the monetary value of things 
differently. Even though different stakeholders may have diverse perceptions of what 
VfM is (Barrett, 2016), approaches such as LCC can assist complex investment cases by 
structuring the expected long-term economic impacts of decision alternatives. In this vein, 
as a unique contribution, this thesis complements the notion of Chenhall and Moers 
(2015) that practices such as LCC provide approaches that focus on how contemporary 
accounting can be used as organizing rationales. The potential of LCC for supporting 
decision-making is also suggested by the study by Butler and Ghosh (2015) indicating 
that decision aid (such as LCC tool or report) can induce a decision-maker with a low 
comprehensive thinking ability to act like one with a high ability. In addition, it has been 
noted that the form of information may influence the complexity of the decision problem 
(Deutsch, 2010) and thus it is important to provide decision-makers with structured 
information with the help of MA approaches such as LCC.  
More particularly, this thesis suggests that the potential of MA approaches such as LCC 
as a decision aid is greatest in the early planning stage. This argument corresponds to the 
observation that the initial choice of project concept is of critical importance and is likely 
to have the largest impact on long-term success or failure (Williams & Samset, 2010). 
Regarding this, it has been argued that the selections done in the pre-tendering phase of 
the public-procurement process offer the highest potential to achieve the best VfM 
(McKevitt & Davis, 2016; Dimitri, 2013). Clearly, the possibility of affecting the life-
cycle effects is greatest in the early stages but the uncertainty related to evaluations, in 
turn, is at the highest level (Samset & Christensen, 2017). However, the findings of this 
thesis suggest that even though the information provided by LCC may be unambiguous 
and rough in the early planning stage, it can present the expected impacts of complex 
investments in a structured form and enable the comparison of alternatives.  
Despite the ambiguity and incompleteness of the figures, MA presents financial matters 
as shared and collective and thus organizational members can draw from them (Farjaudon 
& Morales, 2013; Ahrens & Chapman, 2007). Moreover, for example, Laine et al. (2017) 
discussed that despite the difficulties related to calculating the environmental costs, 
accounting provides powerful devices that can be used to point resources and organization 
activities in particular directions. It is noticeable that depending on the stakeholder, the 
aim and interest to perform LCC can diverge largely and have an impact on the choice of 
method (Kovacic & Zoller, 2015). The study by Ilg et al. (2016), for example, 
demonstrated that once the boundaries of LCC are extended to a more eco-centric view, 
the result of LCC changes significantly compared to conventional LCC. Thus, this thesis 
suggests that it is essential to be able select an appropriate MA approach for the given 
decision situation depending on the nature of the accounting object and available 
resources.  
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The findings of this thesis support previous literature (Samset & Christensen, 2017) that 
regarding public investment projects, economic evaluation and its utilization is not 
objective or unambiguous but rather a political and administrative process. However, in 
addition to strategic and political objectives such as welfare and sustainability, decisions 
are often made to allow cost savings (Uyarra & Flanagan, 2010) and thus MA can 
contribute to the achievement of VfM through the entire public-procurement process. 
Even the MA practices are not neutral to power and politics, the use of MA may be 
important when identifying the needs for and gaining others support for changes (Hiebl, 
2017). In public procurement, there may be a conflict of aims between policy makers and 
those whom they serve because of the different short-term and long-term interests 
(Glendinning, 1988). Thus, it could be that non-economic policy considerations dominate 
the decision-making, which discourages efforts to make laborious LCC analyses during 
the decision process. Indeed, the findings of this thesis support previous studies (Tagesson 
et al., 2015) indicating that, to avoid subjective assessments of qualitative issues and to 
reduce the risk of appeals, the price could be the predominant factor in public-
procurement decision-making. On the other hand, Lindholm and Suomala (2005) figured 
out that price is often the most important factor affecting the purchasing decision in the 
private sector even if it is well known that the life-cycle costs could substantially exceed 
the initial purchase price. Actually, the importance of subjective factors in managements’ 
decision-making explains, at least in part, why LCC principles are not effectively applied 
(Goh & Sun, 2016). 
Thirdly, this thesis contributes to the servitization literature by identifying needs for MA 
development in the context of manufacturing companies moving toward more service-
based business models. For example, Chenhall and Moers (2015) indicated that MA 
should be consistent with structural arrangements that aim to support efforts for 
coordination and integration between the various decision-making segments within the 
organization. However, as this thesis suggests, MA practices, especially in global 
companies, are often complex activities, and tend to require development to more 
comprehensively capture how various parts of a business would better fit together to 
improve a company’s overall profitability. By relying on MA approaches, it would be 
possible for the machinery manufacturers to make the overall profitability implications 
visible for different stakeholders and to rationalize the business development decisions. 
This suggestion is supported by the observation that accounting devices could change 
organizational and institutional logics by introducing new appreciations and perceptions 
that appear neutral and technical (Farjaudon & Morales, 2013).  
The findings of this thesis elaborate on the servitization literature (Kastalli & Van Looy, 
2013; Gebauer et al., 2005; Oliva & Kallenberg, 2003) by emphasizing the need for the 
explicit linkage between equipment and service operations in providing MA information 
for service business development. In particular, if the interaction between equipment and 
service activities does not appear within traditional financial reporting, the scattered 
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financial data could be consolidated with the help of new MA information. By building 
on Wouters and Verdaasdonk (2002), this thesis suggests that producing MA information 
for decision support requires combining information from various sources and may 
involve making trade-offs. This is supported by Jorge et al. (2017), indicating that 
integrated MA information is not only about supporting decision-making, but that it 
provides a basis for coordination and cooperation between organizational units.  
More particularly, as a contribution to prior literature, this thesis adds to the studies by 
Rabetino et al. (2017), Dekker et al. (2013), Holmström et al. (2010), and Wagner and 
Lindemann (2008) by presenting new ways of combining MA and equipment-fleet 
information. More precisely, companies are proposed to develop measures that reflect the 
service business potential stemming from the equipment fleet. Thus, this thesis relies on 
the idea that a large installed base of products makes economic sense to the manufacturer 
of the original equipment to offer life-cycle support and services (Neely, 2008; Wise & 
Baumgartner, 1999). In line with this, Spring and Araujo (2017) pointed out that typically 
the product and the life-cycle that is sets in motion is treated as a stable backdrop against 
which the offer of various service elements can be configured. Moreover, this thesis 
contributes to the literature by illustrating that RFM customer-segmentation analysis, 
typically adopted in the B2C context, can support decision-making regarding machinery-
manufacturers’ service business development. In particular, new knowledge on 
combining equipment-fleet characteristics with the RFM analysis was presented in this 
thesis.  
This thesis argues that to identify profitable service solutions and to develop valuable 
offerings to customers there is a need for comprehensive MA information produced with 
tools such as LCC (see e.g., Rabetino et al., 2015; Sakao & Lindahl, 2015; Garetti et al., 
2012). In line with the literature (Sakao & Lindahl, 2015; Garetti et al., 2012), this thesis 
suggests that service offerings should be optimized from a life-cycle perspective with the 
help of MA information. Moreover, MA may help customers to recognize the value of 
new products and services (Wouters & Kirchberger, 2015). In particular, this means that 
suppliers can employ arguments generated based on the idea of LCC when selling and 
pricing life-cycle service offerings (Rabetino et al., 2015). On the other hand, in some 
industries, suppliers are used to providing LCC information to customers in the purchase 
phase and there may even be penalties related to the life-cycle cost overrun (Lindholm & 
Suomala, 2005). In that sense, developing MA in a way that corresponds to customer 
needs and the management of complex service solutions is crucial for both the customers 
and suppliers.  
It has been highlighted in this thesis that both the customer and supplier perspectives 
should be taken into account when developing MA to support service businesses, and 
servitization initiatives. For example, according to Dunk (2004), LCC may be seen as a 
customer service since it allows examining existing product characteristics and the 
changes required to better meet the customers’ product expectations. Suppliers’ 
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possibilities to utilize historically collected LCC data depend on the information they 
obtain from customers and thus co-operation in LCC between suppliers and customers 
has been seen as important among industrial companies (Lindholm & Suomala, 2005). 
Actually, collaboration between customers and suppliers can lead to new product ideas 
and service offerings that may increase value for customers (Nordin, 2008) and thus have 
an effect on the pricing strategies (Rapaccini, 2015; Nordin & Kowalkowski, 2010). For 
customers, it is essential to get information from suppliers regarding alternative solutions 
and their economic implications (Wouters & Kirchberger, 2015). 
Finally, regarding the multidimensional needs related to MA development, the findings 
of this thesis complement the literature that has recognized the existence of hybrid 
management accounting (Hyvönen et al., 2009; Byrne & Pierce, 2007; Kurunmäki, 2004). 
In particular, implementing MA techniques such as LCC and customer-profitability 
analysis may enhance the business orientation of the management accounting function 
(Järvenpää, 2007). On the other hand, the findings of this thesis support the notion that 
organization structures can restrict the adoption of LCC because different departments 
are making decisions in isolation of each other (Cole & Sterner, 2000). Thus, this thesis 
proposes that MA should be developed to more comprehensively capture the overall 
business impacts of development actions and to reduce sub-optimization between 
organizational units. Overall, MA information can clarify and change the ways of 
thinking, which may lead to more efficient and profitable business operations. 
4.2 Managerial implications 
This thesis underlines the importance of understanding the comprehensive economic 
effects of managerial decision-making in both the investment and business development 
contexts. The findings illustrate that MA can provide valuable information for decision 
support, especially when data are structured and processed into a suitable format. Even 
though the findings are based on in-depth case studies, the main ideas are applicable in 
other types of environments as well. Regarding MA development, this thesis recommends 
practitioners take advantage of LCC in the early stages of the procurement process. This 
is because the chance of affecting the life-cycle effects is greatest in the early planning 
phase. For example, regarding waste collection, the costs related to through-life 
operational costs depend on the selected waste-collection method. After the technology 
selection, the differences in life-cycle costs of alternative products may be small and it is 
not worth the money by using LCC as a basis for supplier selection. This thesis has 
highlighted a number of problem areas in pursuing VfM with methods such as LCC. 
However, various strategies or means are available for managers to integrate quality 
aspects into procurement and achieve VfM. In particular, this thesis suggests managers 
carefully consider whether to use qualitative contract-award criteria or to simply rely on 
using appropriate quality requirements in tendering. 
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It has been highlighted in this thesis that servitization creates a need for both customers 
and suppliers to get to know the TCO of a product. Thus, managers in both customer and 
supplier organizations can utilize the LCC approach in business development contexts. 
On the other hand, this thesis illustrates that an extensive and detailed implementation of 
LCC may lead to diversified and laborious analyses. However, this thesis suggests that 
managers developing their MA practices could adopt a much simpler approach and 
examine, for example, only the operational costs of a product from the customer 
organization’s point of view. It has been proposed in this thesis that even a modest LCC 
model can help managers to collect and present information to stakeholders in a structured 
form. Even though the LCC information may be unambiguous, it can present the expected 
impacts of complex investments in monetary units and enable the comparison of 
alternatives. This could help managerial decision-making by revealing the long-term cost 
structure of a product and causalities between the different cost elements.  
Regarding machinery-manufacturers’ service business development, this thesis provides 
insights into how to get a comprehensive understanding of the service business potential 
with the help of MA. This thesis argues that it is not possible to capture all the aspects 
needed to support service business development within traditional financial reporting that 
typically focuses on product- and service-level analysis. Thus, there may be a need to 
develop MA approaches that enable gathering and presenting data on the combinations 
of different product and service categories. In addition, it may be necessary to combine 
MA and other information such as data on customers and the equipment fleet. Especially, 
this thesis suggests that the characteristics of equipment fleets could be considered when 
developing service business in different market areas. More precisely, machinery 
manufacturers could, for example, define performance measures reflecting the business 
potential stemming from the equipment fleet. For example, it is possible to measure 
service business sales against fleet size in different market areas and use that information 
in seeking avenues for development. In practice, this may require the consolidation of 
data collected across different financial reporting lines and from different information 
systems.  
This thesis highlights that managers of global machinery manufacturers should take into 
account the overall profitability implications of development actions rather than simply 
focusing on their own areas of responsibility. It is important for managers of different 
organizational units to develop service solutions together in order to avoid sub-
optimization and, on the other hand, to create better services for their customers. 
Regarding spare part businesses, this thesis demonstrated that RFM analysis, often used 
in the B2C context, is an applicable approach for management of B2B sales as well. In 
particular, RFM analysis can support managers both in the sales frontline and in the back 
office. Finally, this thesis pointed out that developing comprehensive MA approaches 
requires competencies from different organizational areas, which is an issue that needs to 
be addressed by managers. 
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4.3 Assessment of the research 
Internal validity stands for accurate descriptions of the relevant phases of research, 
meaning whether it is possible to draw valid conclusions from a study (Eisenhardt, 1989). 
External validity, in turn, refers to generalizability to theory and practice (Maxwell, 
1992). Reliability means that the operations and procedures of the research inquiry can 
be repeated by other researchers who then achieve similar findings (McKinnon, 1988). 
However, it has been highlighted that in qualitative research, reliability and validity 
cannot be sensibly distinguished between and their dimensions are blurred (Ahrens & 
Chapman, 2006; Sinkovics et al., 2008). Actually, Maxwell (1992) indicated that there 
are no explicit ways to conceptualize validity issues in qualitative research. Regarding 
this, Lukka and Modell (2010) argued that in qualitative MA research, it is not clear how 
the validity of explanations can be established.  
Threats to the validity of qualitative research during data collection are, for example, 
observer bias, data-access limitations, and the complexities of the human mind (Ihantola 
& Kihn, 2011). Observer bias means that the researcher’s own values, projections, and 
expectations may affect to the data collection of behaviors and words (McKinnon, 1988). 
Thus, to enhance validity, researchers need to try to refrain from subjective judgements 
during the research design and data-collection phases (Riege, 2003). To minimize 
researcher bias, the author planned the research setting, interventions, and data collection 
of the studies underlying this thesis together with other researchers. In addition, 
McKinnon (1988) pointed out that seeking interpretations and meanings in too short a 
time increases the opportunity for researcher bias because too little data may lead to 
interpretation gaps that are closed due to the researcher’s own values and expectations.  
In all, relying on different methods and multiple sources of evidence in the data-collection 
phase have reduced the effects of researcher bias in this thesis. 
The aim of qualitative research is to achieve credible accounts and interpretations of 
organizational and MA processes (Parker, 2012). According to Sinkovics et al. (2008), 
the ultimate issue of validity in qualitative research is that there is evidence and logic in 
the data, which describes clearly how the interpretations were made. As pointed out by 
Flyvbjerg (2006), case studies often contain a substantial element of narrative, which 
approaches the complexities of real life, and the story itself is the result of the study. 
Actually, an important characteristic of a successful qualitative case study is that the story 
makes a credible impression on the reader (Lukka & Modell, 2010). Thus, there is a need 
to assess whether the accounts are convincing in the sense of being authentic, plausible, 
and convincingly drawn (Parker, 2012). In addition, researchers need to demonstrate that 
the interpretations drawn from data originate outside the researcher’s own imagination 
(Sinkovics et al., 2008). 
As the field researcher’s prior knowledge and theoretical interest disciplines the 
interpretations of new observations (Ahrens & Chapman, 2006), a lack of alternative 
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interpretations of the data may threaten validity of the study. Thus, to increase the validity 
of the studies, the data have been analyzed, interpreted, and reflected upon by several 
researchers. Actually, appropriately organized field notes and recordings have allowed 
for a return to the data when needed. As the realities can be interpreted in multiple ways, 
the data analyses and interventions were discussed and developed with the key informants 
on a regular basis during the studies. Overall, the interventionist approach and close 
relationships to the case organizations enabled authentic descriptions of the phenomenon 
to be created in real-life contexts. Even though case studies allow room for the 
researcher’s subjective judgements, the advantage is that they can test real-life views of 
practitioners in relation to phenomena (Flyvbjerg, 2006). Thus, regarding this thesis, to 
get an in-depth understanding of the complex phenomenon may not have been possible 
using a quantitative research approach. However, as highlighted by Lukka and Modell 
(2010), interpretive MA research can produce explanations from an external viewpoint 
by analyzing the actual events in a specific context and the interpretations are more than 
just individuals’ subjective understandings.  
The generalizability of qualitative research is concerned with whether the research results 
can be transferred and extended to a wider context (Ihantola & Kihn, 2011). However, 
qualitative studies are usually not designed to allow for the systematic generalization of 
the findings (Maxwell, 1992). In turn, a detailed examination of a single example can 
provide reliable information in a broader sense (Flyvbjerg, 2006). In line with this, the 
aim of the studies underlying this thesis was not to create or test theories and to generalize 
the findings in a broad sense but to get an in-depth understanding of the phenomenon.  
One threat to the transferability of a qualitative study may occur if the empirical findings 
are not reflected in previous studies and in theoretical contributions (Ihantola & Kihn, 
2011). The validity of the research has been verified by carefully comparing the evidence 
with the existing literature and by clearly outlining the theoretical and managerial 
implications of the studies.   
Reliability refers to the repeatability and accuracy of research findings (McKinnon, 
1988). In qualitative research, procedural reliability means that the researcher has adopted 
appropriate research methods and procedures and that this has been demonstrated (Kihn 
& Ihantola, 2015). Thus, procedural reliability can be ensured by careful data collection, 
data classification, interpretation, and the development of links to theory (McKinnon, 
1988). Regarding this thesis, the cases have been described thoroughly in the original 
publications, which enhances the reliability of the studies significantly. However, because 
in interventionist approaches, the researcher’s personal involvement and the 
characteristics of the case companies shape the research process, it is unlikely that exactly 
the same results can be achieved by other researchers. Overall, for example, Parker (2012) 
highlighted that the identification of the uniqueness in qualitative MA research is central, 
while not rejecting notions of the replicability of the research.  
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The underlying issue regarding reliability in qualitative research is whether the 
procedures or techniques used in the study process are consistent (Riege, 2003). Actually, 
Kihn and Ihantola (2015) highlighted that in interpretive studies of MA, validation is an 
ongoing process and requires accurate descriptions of the methodological phases. 
Regarding this thesis, the reliability of the studies is increased by using multiple 
researchers during the whole research processes. In practice, researchers with different 
backgrounds and expertise enabled the most appropriate methodological choices to be 
made. In addition, the substantial length of time in the research field made it possible to 
use multiple methods and observations in all the studies underlying this thesis. 
4.4 Limitations and further research 
Despite several theoretical and practical contributions, this thesis is subject to some 
limitations. First, the interventionist research approach limits the generalization of the 
findings since the case studies are likely to be unique. It should be noted that a case study, 
which is, to a great extent, based on the analysis of a particular product or a particular 
business, cannot provide solutions that are directly applicable to another case 
environment. More precisely, regarding all the studies, only a single real-life problem in 
a specific research setting was solved. However, the main ideas and characteristics of the 
created MA tools are likely to be useful for other organizations and industry fields. 
Despite this, the case organizations in which the interventionist studies were conducted 
definitely shaped the results and contributions of this study.  
Regarding all the studies underlying this thesis, the research was limited to one in-depth 
case environment and thus somewhat different findings might have been reached in other 
case contexts. In general, to enhance the generalizability of the findings, further studies 
could gain evidence from more cases across different sectors. More specifically, article I 
proposes that to achieve generalized findings regarding the tender selection methods used 
in public procurement, more quantitative research based on large datasets is needed. In 
turn, the LCC modeling principles and cost-management framework presented in article 
II may be applicable to some other case settings without major adjustments. Hence, 
further research could test the applicability of the ideas in other case environments. 
Article III provided preliminary ideas for new kinds of performance measures utilizing 
MA and equipment-fleet information. Thus, further validation of the suggested 
measurement practices is needed and may be undertaken in the future. In addition, further 
research could test the utility of the RFM model presented in article IV in other case 
environments.  
By building on the findings of this thesis, a couple of suggestions for future research are 
noteworthy. Drawing from the findings from article I, further research could consider the 
exploitation of LCC in tender selection. In particular, it would be essential to gain an 
understanding of the processes through which LCC is practiced and the persons involved 
in the process. Inspired by the findings from article III, it would be necessary to figure 
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out if servitization has led to changes in machinery-manufacturers’ MA practices and in 
what way those changes have appeared in real-life contexts. Following the ideas presented 
in the literature review of this thesis, further research could consider how to exploit LCC 
in service business development. More precisely, it would be interesting to study how 
suppliers could promote their product and service offerings with the help of MA and 
especially with LCC information. Further, it could be possible to investigate the form of 
information that is most attractive and impactful for customers.  
  49 
 
REFERENCES 
Ahmed, N.U. (1995), "A design and implementation model for life cycle cost 
management system", Information & Management, Vol. 28 No. 4, pp. 261-269. 
Ahrens, T. & Chapman, C.S. (2006), "Doing qualitative field research in management 
accounting: Positioning data to contribute to theory", Accounting, Organizations and 
Society, Vol. 31 No. 8, pp. 819-841. 
Ahrens, T. & Chapman, C.S. (2007), "Management accounting as practice", Accounting, 
Organizations and Society, Vol. 32 Nos. 1–2, pp. 1-27. 
Alkaraan, F. & Northcott, D. (2006), "Strategic capital investment decision-making: A 
role for emergent analysis tools? A study of practice in large UK manufacturing 
companies", The British Accounting Review, Vol. 38 No. 2, pp. 149-173. 
Alkaraan, F. & Northcott, D. (2007), "Strategic investment decision making: the 
influence of pre‐decision control mechanisms", Qualitative Research in Accounting & 
Management, Vol. 4 No. 2, pp. 133-150. 
Ally, J. & Pryor, T. (2016), "Life cycle costing of diesel, natural gas, hybrid and hydrogen 
fuel cell bus systems: An Australian case study", Energy Policy, Vol. 94, pp. 285-294. 
Ammar, M., Zayed, T. & Moselhi, O. (2013), "Fuzzy-based life-cycle cost model for 
decision making under subjectivity", Journal of Construction Engineering and 
Management, Vol. 139 No. 5, pp. 556-563. 
Asiedu, Y. & Gu, P. (1998), "Product life cycle cost analysis: State of the art review", 
International Journal of Production Research, Vol. 36 No. 4, pp. 883-908. 
Aurich, J.C., Mannweiler, C. & Schweitzer, E. (2010), "How to design and offer services 
successfully", CIRP Journal of Manufacturing Science and Technology, Vol. 2 No. 3, pp. 
136-143. 
Baines, T., Ali, Z.B., Bustinza, O.F., Victor, G.S., Baldwin, J. & Ridgway, K. (2017), 
"Servitization: Revisiting the state-of-the-art and research priorities", International 
Journal of Operations & Production Management, Vol. 37 No. 2, pp. 256-278. 
Baines, T.S., Lightfoot, H.W., Benedettini, O. & Kay, J.M. (2009), "The servitization of 
manufacturing: A review of literature and reflection on future challenges", Journal of 
Manufacturing Technology Management, Vol. 20 No. 5, pp. 547-567. 
Barrett, P. (2016), "New development: Procurement and policy outcomes—a bridge too 
far?", Public Money & Management, Vol. 36 No. 2, pp. 145-148. 
Bedford, D.S. & Malmi, T. (2015), "Configurations of control: An exploratory analysis", 
Management Accounting Research, Vol. 27 No. Supplement C, pp. 2-26. 
Benedettini, O., Swink, M. & Neely, A. (2017), "Examining the influence of service 
additions on manufacturing firms' bankruptcy likelihood", Industrial Marketing 
Management, Vol. 60, pp. 112-125. 
  50 
 
Bergman, M.A. & Lundberg, S. (2013), "Tender evaluation and supplier selection 
methods in public procurement", Journal of Purchasing and Supply Management, Vol. 19 
No. 2, pp. 73-83. 
Bettencourt, L.A. & Brown, S.W. (2013), "From goods to great: Service innovation in a 
product-dominant firm", Business Horizons, Vol. 56 No. 3, pp. 277-283. 
Böhm, E., Eggert, A. & Thiesbrummel, C. (2017), "Service transition: A viable option 
for manufacturing companies with deteriorating financial performance?", Industrial 
Marketing Management, Vol. 60, pp. 101-111. 
Bonetti, S., Perona, M. & Saccani, N. (2016), "Total cost of ownership for product-service 
system: Application of a prototypal model to aluminum melting furnaces", Procedia 
CIRP, Vol. 47, pp. 60-65. 
Brax, S. (2005), "A manufacturer becoming service provider: Challenges and a 
paradoxnull", Managing Service Quality, Vol. 15 No. 2, pp. 142-155. 
Brax, S.A. & Visintin, F. (2017), "Meta-model of servitization: The integrative profiling 
approach", Industrial Marketing Management, Vol. 60, pp. 17-32. 
Burchell, S., Clubb, C., Hopwood, A., Hughes, J. & Nahapiet, J. (1980), "The roles of 
accounting in organizations and society", Accounting, Organizations and Society, Vol. 5 
No. 1, pp. 5-27. 
Burns, J. & Baldvinsdottir, G. (2005), "An institutional perspective of accountants' new 
roles: The interplay of contradictions and praxis", European Accounting Review, Vol. 14 
No. 4, pp. 725-757. 
Burton, J., Story, V.M., Raddats, C. & Zolkiewski, J. (2017), "Overcoming the challenges 
that hinder new service development by manufacturers with diverse services strategies", 
International Journal of Production Economics, Vol. 192, pp. 29-39. 
Butler, S.A. & Ghosh, D. (2015), "Individual differences in managerial accounting 
judgments and decision making", The British Accounting Review, Vol. 47 No. 1, pp. 33-
45. 
Byrne, S. & Pierce, B. (2007), "Towards a more comprehensive understanding of the 
roles of management accountants", European Accounting Review, Vol. 16 No. 3, pp. 469-
498. 
Carr, C., Kolehmainen, K. & Mitchell, F. (2010), "Strategic investment decision making 
practices: A contextual approach", Management Accounting Research, Vol. 21 No. 3, pp. 
167-184. 
Cavalieri, S., Gaiardelli, P. & Ierace, S. (2007), "Aligning strategic profiles with 
operational metrics in after‐sales service", International Journal of Productivity and 
Performance Management, Vol. 56 No. 5, pp. 436-455. 
Chapman, C.S. (1997), "Reflections on a contingent view of accounting", Accounting, 
Organizations and Society, Vol. 22 No. 2, pp. 189-205. 
  51 
 
Chartered Institute of Management Accountants (CIMA) (2018), “What is management 
accounting”, available at: https://www.cimaglobal.com (accessed June 2017). 
Cheng, C.C.J. & Shiu, E. (2016), "Examining the link between service modularity and 
firm performance: A capability perspective", Journal of Service Theory and Practice, Vol. 
26 No. 5, pp. 696-720. 
Chenhall, R.H. & Moers, F. (2015), "The role of innovation in the evolution of 
management accounting and its integration into management control", Accounting, 
Organizations and Society, Vol. 47, pp. 1-13. 
Chenhall, R.H. (2003), "Management control systems design within its organizational 
context: Findings from contingency-based research and directions for the future", 
Accounting, Organizations and Society, Vol. 28 Nos. 2–3, pp. 127-168. 
Cinquini, L., Collini, P., Marelli, A. & Tenucci, A. (2015), "Change in the relevance of 
cost information and costing systems: Evidence from two Italian surveys", Journal of 
Management & Governance, Vol. 19 No. 3, pp. 557-587. 
Cohen, M.A. & Whang, S. (1997), "Competing in product and service: A product life-
cycle model", Management Science, Vol. 43 No. 4, pp. 535-545. 
Cole, R.J. & Sterner, E. (2000), "Reconciling theory and practice of life-cycle costing", 
Building Research & Information, Vol. 28 No. 5, pp. 368-375. 
Datta, P.P. & Roy, R. (2010), "Cost modelling techniques for availability type service 
support contracts: A literature review and empirical study", CIRP Journal of 
Manufacturing Science and Technology, Vol. 3 No. 2, pp. 142-157. 
Dekker, R., Pinçe, Ç., Zuidwijk, R. & Jalil, M.N. (2013), "On the use of installed base 
information for spare parts logistics: A review of ideas and industry practice", 
International Journal of Production Economics, Vol. 143 No. 2, pp. 536-545. 
Denis, J., Langley, A. & Rouleau, L. (2006), "The power of numbers in strategizing", 
Strategic Organization, Vol. 4 No. 4, pp. 349-377. 
Deutsch, M. (2010), "Life cycle cost disclosure, consumer behavior, and business 
implications", Journal of Industrial Ecology, Vol. 14 No. 1, pp. 103-120. 
Dimitri, N. (2013), "‘Best value for money’ in procurement", Journal of Public 
Procurement, Vol. 13 No. 2, pp. 149-175. 
Directive 2014/24/EU of the European Parliament and of the Council of 26 February 2014 
on public procurement and repealing Directive 2004/18/EC. Official Journal of the 
European Union, L 94/65, 28.3.2014. 
Dubois, A. & Gadde, L. (2002), "Systematic combining: An abductive approach to case 
research", Journal of Business Research, Vol. 55 No. 7, pp. 553-560. 
Dunk, A.S. (2004), "Product life cycle cost analysis: The impact of customer profiling, 
competitive advantage, and quality of IS information", Management Accounting 
Research, Vol. 15 No. 4, pp. 401-414. 
  52 
 
Eggert, A., Hogreve, J., Ulaga, W. & Muenkhoff, E. (2014), "Revenue and profit 
implications of industrial service strategies", Journal of Service Research, Vol. 17 No. 1, 
pp. 23-39. 
Eisenhardt, K.M. & Graebner, M.E. (2007), "Theory building from cases: Opportunities 
and challenges", The Academy of Management Journal, Vol. 50 No. 1, pp. 25-32. 
Eisenhardt, K.M. (1989), "Building theories from case study research", The Academy of 
Management Review, Vol. 14 No. 4, pp. 532-550. 
El-Akruti, K., Zhang, T. & Dwight, R. (2016), "Developing an optimum maintenance 
policy by life cycle cost analysis: A case study", International Journal of Production 
Research, Vol. 54 No. 19, pp. 5946-5962. 
Ellram, L.M. & Siferd, S.P. (1998), "Total cost of ownership: A key concept in strategic 
cost management decisions", Journal of Business Logistics, Vol. 19 No. 1, p. 55. 
Ellram, L.M. (1995), "Total cost of ownership", International Journal of Physical 
Distribution & Logistics Management, Vol. 25 No. 8, pp. 4-23. 
Emblemsvag, J. (2001), "Activity based life cycle costing", Managerial Auditing Journal, 
Vol. 16 No. 1, pp. 17-27. 
Endenich, C., Hoffjan, A., Schlichting, T. & Trapp, R. (2016), "Harmonizing 
management accounting in international subsidiaries: Beyond national borders", Journal 
of Business Strategy, Vol. 37 No. 1, pp. 27-33. 
Erkoyuncu, J.A., Roy, R., Shehab, E. & Kutsch, E. (2014), "An innovative uncertainty 
management framework to support contracting for product-service availability", Journal 
of Service Management, Vol. 25 No. 5, pp. 603-638. 
Falagario, M., Sciancalepore, F., Costantino, N. & Pietroforte, R. (2012), "Using a DEA-
cross efficiency approach in public procurement tenders", European Journal of 
Operational Research, Vol. 218 No. 2, pp. 523-529. 
Farjaudon, A. & Morales, J. (2013), "In search of consensus: The role of accounting in 
the definition and reproduction of dominant interests", Critical Perspectives on 
Accounting, Vol. 24 No. 2, pp. 154-171. 
Finne, M., Brax, S. & Holmström, J. (2013), "Reversed servitization paths: A case 
analysis of two manufacturers", Service Business, Vol. 7 No. 4, pp. 513-537. 
Flanagan, R., Kendell, A., Norman, G. & Robinson, G. (1987), "Life cycle costing and 
risk management", Construction Management and Economics, Vol. 5 No. 4, pp. S53-S71. 
Flyvbjerg, B. (2006), "Five misunderstandings about case-study research", Qualitative 
Inquiry, Vol. 12 No. 2, pp. 219-245. 
Folgado, R., Peças, P. & Henriques, E. (2010), "Life cycle cost for technology selection: 
A case study in the manufacturing of injection moulds", International Journal of 
Production Economics, Vol. 128 No. 1, pp. 368-378. 
  53 
 
Forkmann, S., Ramos, C., Henneberg, S.C. & Naudé, P. (2017), "Understanding the 
service infusion process as a business model reconfiguration", Industrial Marketing 
Management, Vol. 60, pp. 151-166. 
Garetti, M., Rosa, P. & Terzi, S. (2012), "Life cycle simulation for the design of product–
service systems", Computers in Industry, Vol. 63 No. 4, pp. 361-369. 
Gebauer, H., Fleisch, E. & Friedli, T. (2005), "Overcoming the service paradox in 
manufacturing companies", European Management Journal, Vol. 23 No. 1, pp. 14-26. 
Geissdoerfer, K., Gleich, R., Wald, A. & Motwani, J. (2012), "Towards a standardised 
approach to life cycle cost analysis", International Journal of Procurement Management, 
Vol. 5 No. 3, pp. 253-272. 
Gephart, R.P. (2004), "Qualitative research and the Academy of Management Journal", 
Academy of Management Journal, Vol. 47 No. 4, pp. 454-462. 
Glendinning, R. (1988), "The concept of value for money", International Journal of Public 
Sector Management, Vol. 1 No. 1, pp. 42-50. 
Gluch, P. & Baumann, H. (2004), "The life cycle costing (LCC) approach: A conceptual 
discussion of its usefulness for environmental decision-making", Building and 
Environment, Vol. 39 No. 5, pp. 571-580. 
Goh, B.H. & Sun, Y. (2016), "The development of life-cycle costing for buildings", 
Building Research & Information, Vol. 44 No. 3, pp. 319-333. 
Gremyr, I., Löfberg, N. & Witell, L. (2010), "Service innovations in manufacturing 
firms", Managing Service Quality, Vol. 20 No. 2, pp. 161-175. 
Grimsey, D. & Lewis, M.K. (2005), "Are public private partnerships value for money? 
Evaluating alternative approaches and comparing academic and practitioner views", 
Accounting Forum, Vol. 29 No. 4, pp. 345-378. 
Grönroos, C. & Ravald, A. (2011), "Service as business logic: Implications for value 
creation and marketing", Journal of Service Management, Vol. 22 No. 1, pp. 5-22. 
Guercini, S. (2014), "New qualitative research methodologies in management", 
Management Decision, Vol. 52 No. 4, pp. 662-674. 
Gummesson, E. (2003), "All research is interpretive!", Journal of Business & Industrial 
Marketing, Vol. 18 No. 6, pp. 482-492. 
Hall, M. (2010), "Accounting information and managerial work", Accounting 
Organizations and Society, Vol. 35 No. 3, pp. 301-315. 
Hall, M. (2016), "Realising the richness of psychology theory in contingency-based 
management accounting research", Management Accounting Research, Vol. 31, pp. 63-
74. 
Heald, D. (2003), "Value for money tests and accounting treatment in PFI schemes", 
Accounting, Auditing & Accountability Journal, Vol. 16 No. 3, pp. 342-371. 
  54 
 
Hiebl, M.R.W. (2017), "Management accounting as a political resource for enabling 
embedded agency", Management Accounting Research, Vol. 38, pp. 22-38. 
Higham, A. (2015), "Life cycle costing: Evaluating its use in UK practice", Structural 
Survey, Vol. 33 No. 1, pp. 73-87. 
HM Treasury (2006), “Value for money assessment guidance”, available at: http://hm-
treasury.gov.uk/ (accessed June 2017). 
Hochschorner, E. & Finnveden, G. (2006), "Life cycle approach in the procurement 
process: The case of defence materiel (9 pp)", The International Journal of Life Cycle 
Assessment, Vol. 11 No. 3, pp. 200-208. 
Hochschorner, E. (2011), "Practitioners' use of life cycle costing with environmental 
costs: A Swedish study", International Journal of Life Cycle Assessment, Vol. 16 No. 9, 
pp. 897-902. 
Holm, M., Kumar, V. & Plenborg, T. (2016), "An investigation of customer accounting 
systems as a source of sustainable competitive advantage", Advances in Accounting, Vol. 
32, pp. 18-30. 
Holmström, J., Brax, S. & Ala-Risku, T. (2010), "Comparing provider–customer 
constellations of visibility-based service", Journal of Service Management, Vol. 21 No. 
5, pp. 675-692. 
Hoozée, S. & Mitchell, F. (2017), "Who influences the design of management accounting 
systems? an exploratory study", Australian Accounting Review. doi:10.1111/auar.12193 
Hopwood, A.G. (1983), "On trying to study accounting in the contexts in which it 
operates", Accounting, Organizations and Society, Vol. 8 Nos. 2–3, pp. 287-305. 
Huikkola, T., Kohtamäki, M. & Rabetino, R. (2016), "Resource realignment in 
servitization", Research-Technology Management, Vol. 59 No. 4, pp. 30-39. 
Huxham, C. & Vangen, S. (2003), "Researching organizational practice through action 
research: Case studies and design choices", Organizational Research Methods, Vol. 6 No. 
3, pp. 383-403. 
Hyvönen, T., Järvinen, J., Pellinen, J. & Rahko, T. (2009), "Institutional logics, ICT and 
stability of management accounting", European Accounting Review, Vol. 18 No. 2, pp. 
241-275. 
Ihantola, E. & Kihn, L. (2011), "Threats to validity and reliability in mixed methods 
accounting research", Qualitative Research in Accounting & Management, Vol. 8 No. 1, 
pp. 39-58. 
Ilg, P., Hoehne, C. & Guenther, E. (2016), "High-performance materials in infrastructure: 
a review of applied life cycle costing and its drivers – the case of fiber-reinforced 
composites", Journal of Cleaner Production, Vol. 112, pp. 926-945. 
Ilg, P., Scope, C., Muench, S. & Guenther, E. (2017), "Uncertainty in life cycle costing 
for long-range infrastructure. Part I: Leveling the playing field to address uncertainties", 
International Journal of Life Cycle Assessment, Vol. 22 No. 2, pp. 277-292. 
  55 
 
Institute of Management Accountants (IMA) (2008), “Definition of management 
accounting”, available at: https://imanet.org/ (accessed May 2016). 
International Organization for Standardization (ISO) (2001), “ISO 15663-3:2001 
Petroleum and natural gas industries. Life-cycle costing. Part 3: Implementation 
guidelines”, available at: https://www.iso.org/ (accessed June 2017). 
Jääskeläinen, A., Laihonen, H., Lönnqvist, A., Palvalin, M., Sillanpää, V., Pekkola, S. & 
Ukko, J. (2012), "A contingency approach to performance measurement in service 
operations", Measuring Business Excellence, Vol. 16 No. 1, pp. 43-52. 
Jalil, M.N., Zuidwijk, R.A., Fleischmann, M. & van Nunen, J.A.E.E. (2011), "Spare parts 
logistics and installed base information", Journal of the Operational Research Society, 
Vol. 62 No. 3, pp. 442-457. 
Järvenpää, M. (2007), "Making business partners: A case study on how management 
accounting culture was changed", European Accounting Review, Vol. 16 No. 1, pp. 99-
142. 
Järvenpää, M. (2009), "The institutional pillars of management accounting function", 
Journal of Accounting & Organizational Change, Vol. 5 No. 4, pp. 444-471. 
Jiang, R., Zhang, W.J. & Ji, P. (2004), "Selecting the best alternative based on life-cycle 
cost distributions of alternatives", International Journal of Production Economics, Vol. 
89 No. 1, pp. 69-75. 
Johnson, M.W., Christensen, C.M. & Kagermann, H. (2008), "Reinventing your business 
model", Harvard Business Review, Vol. 86 No. 12, pp. 50-59. 
Jönsson, S. & Lukka, K. 2006, "There and back again: Doing interventionist research in 
management accounting" in Handbooks of Management Accounting Research, eds. C. 
Chapman, A. Hopwood & M. Shields, Elsevier, pp. 373-397. 
Jorge, C.N., Maria do Céu, G.A. & Sousa, A. (2017), "The role of management 
accounting systems in the development of intellectual capital", Journal of Intellectual 
Capital, Vol. 18 No. 2, pp. 286-315. 
Kaenzig, J. & Wüstenhagen, R. (2010), "The effect of life cycle cost information on 
consumer investment decisions regarding eco-innovation", Journal of Industrial Ecology, 
Vol. 14 No. 1, pp. 121-136. 
Kambanou, M.L. & Lindahl, M. (2016), "A literature review of life cycle costing in the 
product-service system context", Procedia CIRP, Vol. 47, pp. 186-191. 
Kastalli, I.V. & Van Looy, B. (2013), "Servitization: Disentangling the impact of service 
business model innovation on manufacturing firm performance", Journal of Operations 
Management, Vol. 31 No. 4, pp. 169-180. 
Kastalli, I.V., Looy, B.V. & Neely, A. (2013), "Steering manufacturing firms towards 
service business model innovation", California Management Review, Vol. 56 No. 1, pp. 
100-123. 
  56 
 
Kaufmann, L., Meschnig, G. & Reimann, F. (2014), "Rational and intuitive decision-
making in sourcing teams: Effects on decision outcomes", Journal of Purchasing and 
Supply Management, Vol. 20 No. 2, pp. 104-112. 
Khadaroo, I. (2008), "The actual evaluation of school PFI bids for value for money in the 
UK public sector", Critical Perspectives on Accounting, Vol. 19 No. 8, pp. 1321-1345. 
Kihn, L. & Ihantola, E. (2015), "Approaches to validation and evaluation in qualitative 
studies of management accounting", Qualitative Research in Accounting & Management, 
Vol. 12 No. 3, pp. 230-255. 
Kiiver, P. & Kodym, J. (2015), "Price–quality ratios in value-for-money awards", Journal 
of Public Procurement, Vol. 15 No. 3, pp. 275-290. 
Kim, T.Y., Dekker, R. & Heij, C. (2017), "Spare part demand forecasting for consumer 
goods using installed base information", Computers & Industrial Engineering, Vol. 103, 
pp. 201-215. 
Kindström, D. (2010), "Towards a service-based business model: Key aspects for future 
competitive advantage", European Management Journal, Vol. 28 No. 6, pp. 479-490. 
Kohtamaki, M., Hakala, H., Partanen, J., Parida, V. & Wincent, J. (2015), "The 
performance impact of industrial services and service orientation on manufacturing 
companies", Journal of Service Theory and Practice, Vol. 25 No. 4, pp. 463-485. 
Korpi, E. & Ala-Risku, T. (2008), "Life cycle costing: A review of published case 
studies", Managerial Auditing Journal, Vol. 23 No. 3, pp. 240-261. 
Kovacic, I. & Zoller, V. (2015), "Building life cycle optimization tools for early design 
phases", Energy, Vol. 92, pp. 409-419. 
Kowalkowski, C., Gebauer, H., Kamp, B. & Parry, G. (2017), "Servitization and 
deservitization: Overview, concepts, and definitions", Industrial Marketing Management, 
Vol. 60, pp. 4-10. 
Krozer, Y. (2008), "Life cycle costing for innovations in product chains", Journal of 
Cleaner Production, Vol. 16 No. 3, pp. 310-321. 
Kurunmäki, L. (2004), "A hybrid profession: The acquisition of management accounting 
expertise by medical professionals", Accounting, Organizations and Society, Vol. 29 No. 
3, pp. 327-347. 
Lahdenperä, P. (2013), "Determining 'the most economically advantageous tender' based 
on capability and fee-percentage criteria", Journal of Public Procurement, Vol. 13 No. 4, 
pp. 409-446. 
Laine, M., Järvinen, J.T., Hyvönen, T. & Kantola, H. (2017), "Ambiguity of financial 
environmental information: A case study of a Finnish energy company", Accounting, 
Auditing & Accountability Journal, Vol. 30 No. 3, pp. 593-619. 
Laine, T., Korhonen, T., Suomala, P. & Rantamaa, A. (2016), "Boundary subjects and 
boundary objects in accounting fact construction and communication", Qualitative 
Research in Accounting & Management, Vol. 13 No. 3, pp. 303-329. 
  57 
 
Laine, T., Paranko, J. & Suomala, P. (2012), "Management accounting roles in supporting 
servitisation: Implications for decision making at multiple levels", Managing Service 
Quality, Vol. 22 No. 3, pp. 212-232. 
Langfield‐Smith, K. (2008), "Strategic management accounting: How far have we come 
in 25 years?", Accounting, Auditing & Accountability Journal, Vol. 21 No. 2, pp. 204-
228. 
Lindholm, A. & Suomala, P. (2005), "Present and future of life cycle costing: Reflections 
from Finnish companies", LTA, Vol. 2 No. 5, pp. 282-292. 
Lord, B.R. (1996), "Strategic management accounting: The emperor's new clothes?", 
Management Accounting Research, Vol. 7 No. 3, pp. 347-366. 
Lukka, K. & Modell, S. (2010), "Validation in interpretive management accounting 
research", Accounting, Organizations and Society, Vol. 35 No. 4, pp. 462-477. 
Lukka, K. & Suomala, P. (2014), "Relevant interventionist research: Balancing three 
intellectual virtues", Accounting and Business Research, Vol. 44 No. 2, pp. 204-220. 
Lyly-Yrjänäinen, J., Suomala, P., Laine, T. & Mitchell, F. (2017), Interventionist 
Management Accounting Research: Theory Contributions with Societal Impact, 
Routledge. 
MacDonald, C., Walker, D.H.T. & Moussa, N. (2012), "Value for money in project 
alliances", International Journal of Managing Projects in Business, Vol. 5 No. 2, pp. 311-
324. 
Malmi, T. (2016), "Managerialist studies in management accounting: 1990–2014", 
Management Accounting Research, Vol. 31, pp. 31-44. 
Martinez, V., Bastl, M., Kingston, J. & Evans, S. (2010), "Challenges in transforming 
manufacturing organisations into product‐service providers", Journal of Manufacturing 
Technology Management, Vol. 21 No. 4, pp. 449-469. 
Mateus, R., Ferreira, J.A. & Carreira, J. (2010), "Full disclosure of tender evaluation 
models: Background and application in Portuguese public procurement", Journal of 
Purchasing and Supply Management, Vol. 16 No. 3, pp. 206-215. 
Maxwell, J.A. (1992), "Understanding and validity in qualitative research", Harvard 
Educational Review, Vol. 62 No. 3, pp. 279. 
McKevitt, D. & Davis, P. (2016), "Value for money: A broken piñata?", Public Money 
& Management, Vol. 36 No. 4, pp. 257-264. 
McKevitt, D. (2015), "Debate: Value for money—in search of a definition", Public 
Money & Management, Vol. 35 No. 2, pp. 99-100. 
McKinnon, J. (1988), "Reliability and validity in field research: Some strategies and 
tactics", Accounting, Auditing & Accountability Journal, Vol. 1 No. 1, pp. 34-54. 
Messner, M. (2016), "Does industry matter? How industry context shapes management 
accounting practice", Management Accounting Research, Vol. 31, pp. 103-111. 
  58 
 
Modell, S. (2009), "In defence of triangulation: A critical realist approach to mixed 
methods research in management accounting", Management Accounting Research, Vol. 
20 No. 3, pp. 208-221. 
Mohr, Z.T. (2016), "Performance measurement and cost accounting: Are they 
complementary or competing systems of control?", Public Administration Review, Vol. 
76 No. 4, pp. 616-625. 
Morssinkhof, S., Wouters, M. & Warlop, L. (2011), "Effects of providing total cost of 
ownership information on attribute weights in purchasing decisions", Journal of 
Purchasing and Supply Management, Vol. 17 No. 2, pp. 132-142. 
Mouritsen, J., Hansen, A. & Hansen, C.Ø. (2009), "Short and long translations: 
Management accounting calculations and innovation management", Accounting, 
Organizations and Society, Vol. 34 Nos. 6–7, pp. 738-754. 
Navarro-Galera, A. & Maturana, R.I.O. (2011), "Innovating in defence policy through 
spending efficiency: The life cycle costing model", Journal of Policy Modeling, Vol. 33 
No. 3, pp. 407-425. 
Neely, A. (2008), "Exploring the financial consequences of the servitization of 
manufacturing", Operations Management Research, Vol. 1 No. 2, pp. 103-118. 
Nielsen, L.B., Mitchell, F. & Nørreklit, H. (2015), "Management accounting and decision 
making: Two case studies of outsourcing", Accounting Forum, Vol. 39 No. 1, pp. 64-82. 
Nordin, F. & Kowalkowski, C. (2010), "Solutions offerings: A critical review and 
reconceptualisation", Journal of Service Management, Vol. 21 No. 4, pp. 441-459. 
Nordin, F. (2008), "Linkages between service sourcing decisions and competitive 
advantage: A review, propositions, and illustrating cases", International Journal of 
Production Economics, Vol. 114 No. 1, pp. 40-55. 
Nyborg, K. (2014), "Project evaluation with democratic decision-making: What does 
cost–benefit analysis really measure?", Ecological Economics, Vol. 106, pp. 124-131. 
Oliva, R. & Kallenberg, R. (2003), "Managing the transition from products to services", 
International Journal of Service Industry Management, Vol. 14 No. 2, pp. 160-172. 
Olubodun, F., Kangwa, J., Oladapo, A. & Thompson, J. (2010), "An appraisal of the level 
of application of life cycle costing within the construction industry in the UK", Structural 
Survey, Vol. 28 No. 4, pp. 254-265. 
Parida, V., Sjödin, D.R., Wincent, J. & Kohtamäki, M. (2014), "Mastering the transition 
to product-service provision", Research Technology Management, Vol. 57 No. 3, pp. 44-
52. 
Parker, L.D. (2012), "Qualitative management accounting research: Assessing 
deliverables and relevance", Critical Perspectives on Accounting, Vol. 23 No. 1, pp. 54-
70. 
  59 
 
Penttinen, E. & Palmer, J. (2007), "Improving firm positioning through enhanced 
offerings and buyer–seller relationships", Industrial Marketing Management, Vol. 36 No. 
5, pp. 552-564. 
Persson, A. & Ryals, L. (2014), "Making customer relationship decisions: Analytics v 
rules of thumb", Journal of Business Research, Vol. 67 No. 8, pp. 1725-1732. 
Pizzini, M.J. (2006), "The relation between cost-system design, managers’ evaluations of 
the relevance and usefulness of cost data, and financial performance: an empirical study 
of US hospitals", Accounting, Organizations and Society, Vol. 31 No. 2, pp. 179-210. 
Prowle, M., Kalar, M. & Barrow, L. (2016), "New development: Value for money (VFM) 
in public services—the importance of organizational culture", Public Money & 
Management, Vol. 36 No. 7, pp. 547-552. 
Quattrone, P. (2016), "Management accounting goes digital: Will the move make it 
wiser?", Management Accounting Research, Vol. 31, pp. 118-122. 
Rabetino, R., Kohtamäki, M. & Gebauer, H. (2017), "Strategy map of servitization", 
International Journal of Production Economics, Vol. 192, pp. 144-156. 
Rabetino, R., Kohtamäki, M., Lehtonen, H. & Kostama, H. (2015), "Developing the 
concept of life-cycle service offering", Industrial Marketing Management, Vol. 49, pp. 
53-66. 
Rantamaa, A., Laine, T. & Korhonen, T. (2015), "Accounting prototypes supporting 
product development: Integrating different actors’ viewpoints", Proceedings of Pragmatic 
Constructivism, Vol. 4 No. 1, pp. 3-13. 
Rapaccini, M. (2015), "Pricing strategies of service offerings in manufacturing 
companies: A literature review and empirical investigation", Production Planning & 
Control, Vol. 26 Nos. 14–15, pp. 1247-1263. 
Rapaccini, M., Saccani, N., Pezzotta, G., Burger, T. & Ganz, W. (2013), "Service 
development in product-service systems: A maturity model", The Service Industries 
Journal, Vol. 33 Nos. 3–4, pp. 300-319. 
Riege, A.M. (2003), "Validity and reliability tests in case study research: A literature 
review with ‘hands-on’ applications for each research phase", Qualitative Market 
Research: An International Journal, Vol. 6 No. 2, pp. 75-86. 
Saccani, N., Perona, M. & Bacchetti, A. (2017), "The total cost of ownership of durable 
consumer goods: A conceptual model and an empirical application", International Journal 
of Production Economics, Vol. 183, pp. 1-13. 
Sakao, T. & Lindahl, M. (2015), "A method to improve integrated product service 
offerings based on life cycle costing", CIRP Annals: Manufacturing Technology, Vol. 64 
No. 1, pp. 33-36. 
Salonen, A. (2011), "Service transition strategies of industrial manufacturers", Industrial 
Marketing Management, Vol. 40 No. 5, pp. 683-690. 
  60 
 
Samset, K. & Christensen, T. (2017), "Ex ante project evaluation and the complexity of 
early decision-making", Public Organization Review, Vol. 17 No. 1, pp. 1-17. 
Settanni, E., Newnes, L.B., Thenent, N.E., Parry, G. & Goh, Y.M. (2014), "A through-
life costing methodology for use in product–service-systems", International Journal of 
Production Economics, Vol. 153, pp. 161-177. 
Sinkovics, R.R., Penz, E. & Ghauri, P.N. (2008), "Enhancing the trustworthiness of 
qualitative research in international business", Management International Review, Vol. 
48 No. 6, pp. 689-714. 
Smit, M.C. (2012), "A North Atlantic Treaty Organisation framework for life cycle 
costing", International Journal of Computer Integrated Manufacturing, Vol. 25 No. 4, pp. 
444-456. 
Socea, A. (2012), "Managerial decision-making and financial accounting information", 
Procedia: Social and Behavioral Sciences, Vol. 58, pp. 47-55. 
Spring, M. & Araujo, L. (2017), "Product biographies in servitization and the circular 
economy", Industrial Marketing Management, Vol. 60, pp. 126-137. 
Suomala, P., Lyly-Yrjänäinen, J. & Lukka, K. (2014), "Battlefield around interventions: 
A reflective analysis of conducting interventionist research in management accounting", 
Management Accounting Research, Vol. 25 No. 4, pp. 304-314. 
Tagesson, T., Glinatsi, N. & Prahl, M. (2015), "Procurement of audit services in the 
municipal sector: The impact of competition", Public Money & Management, Vol. 35 
No. 4, pp. 273-280. 
Teerioja, N., Moliis, K., Kuvaja, E., Ollikainen, M., Punkkinen, H. & Merta, E. (2012), 
"Pneumatic vs. door-to-door waste collection systems in existing urban areas: A 
comparison of economic performance", Waste Management, Vol. 32 No. 10, pp. 1782-
1791. 
Tillmann, K. (2008), "Strategic management accounting and sense-making in a 
multinational company", Management Accounting Research, Vol. 19 No. 1, pp. 80-102. 
Tysseland, B.E. (2008), "Life cycle cost based procurement decisions: A case study of 
Norwegian defence procurement projects", International Journal of Project Management, 
Vol. 26 No. 4, pp. 366-375. 
Ulaga, W. & Reinartz, W.J. (2011), "Hybrid offerings: How manufacturing firms 
combine goods and services successfully", Journal of Marketing, Vol. 75 No. 6, pp. 5-23. 
Uyarra, E. & Flanagan, K. (2010), "Understanding the innovation impacts of public 
procurement", European Planning Studies, Vol. 18 No. 1, pp. 123-143. 
Vaivio, J. (2008), "Qualitative management accounting research: Rationale, pitfalls and 
potential", Qualitative Research in Accounting & Management, Vol. 5 No. 1, pp. 64-86. 
van Helden, J. (2016), "Literature review and challenging research agenda on politicians’ 
use of accounting information", Public Money & Management, Vol. 36 No. 7, pp. 531-
538. 
  61 
 
Vandermerwe, S. & Rada, J. (1988), "Servitization of business: Adding value by adding 
services", European Management Journal, Vol. 6 No. 4, pp. 314-324. 
Verhoef, P.C., Spring, P.N., Hoekstra, J.C. & Leeflang, P.S. (2003), "The commercial use 
of segmentation and predictive modeling techniques for database marketing in the 
Netherlands", Decision Support Systems, Vol. 34 No. 4, pp. 471-481. 
Wagner, S.M. & Lindemann, E. (2008), "A case study-based analysis of spare parts 
management in the engineering industry", Production Planning & Control, Vol. 19 No. 4, 
pp. 397-407. 
Williams, T. & Samset, K. (2010), "Issues in front-end decision making on projects", 
Project Management Journal, Vol. 41 No. 2, pp. 38-49. 
Wise, R. & Baumgartner, P. (1999), "Go downstream: The new profit imperative in 
manufacturing", Harvard Business Review, Vol. 77 No. 5, pp. 133-141. 
Woodward, D.G. (1997), "Life cycle costing: Theory, information acquisition and 
application", International Journal of Project Management, Vol. 15 No. 6, pp. 335-344. 
Wouters, M. & Kirchberger, M.A. (2015), "Customer value propositions as 
interorganizational management accounting to support customer collaboration", 
Industrial Marketing Management, Vol. 46, pp. 54-67. 
Wouters, M. & Roijmans, D. (2011), "Using prototypes to induce experimentation and 
knowledge integration in the development of enabling accounting information", 
Contemporary Accounting Research, Vol. 28 No. 2, pp. 708-736. 
Wouters, M. & Verdaasdonk, P. (2002), "Supporting management decisions with ex ante 
accounting information", European Management Journal, Vol. 20 No. 1, pp. 82-94. 
Wouters, M., Anderson, J.C. & Wynstra, F. (2005), "The adoption of total cost of 
ownership for sourcing decisions: A structural equations analysis", Accounting, 
Organizations and Society, Vol. 30 No. 2, pp. 167-191. 
Yin, R.K. (1981), "The case study as a serious research strategy", Knowledge, Vol. 3 No. 
1, pp. 97-114. 
Zuo, J., Pullen, S., Rameezdeen, R., Bennetts, H., Wang, Y., Mao, G., Zhou, Z., Du, H. 
& Duan, H. (2017), "Green building evaluation from a life-cycle perspective in Australia: 
A critical review", Renewable and Sustainable Energy Reviews, Vol. 70, pp. 358-368. 
 
 
 
  
 
  
 
 
 
 
 
PART II: THE ORIGINAL ARTICLES 
  
 
 
 
ARTICLE I 
Lindholm, A., Korhonen, T., Laine, T. & Suomala, P. 
Engaging economic facts and valuations underlying VfM in public procurement 
Public Money & Management 
(accepted for publication) 
 
 
PUBLIC MONEY & MANAGEMENT 2018
1
© 2018 CIPFA
Introduction
To serve the common good, the objective of
public procurement should support the idea of
the purchasing of goods and services that
generate the greatest value for money (VfM)
(McKevitt and Davis, 2016). In practice, this
means awarding a public contract to the
tenderer offering the best price–quality ratio,
as opposed to awards based on the lowest price
(Dimitri, 2013; Kiiver and Kodym, 2015).
Because ‘value’ includes dimensions beyond
the conventional economic perspective (for
example social and environmental objectives
plus intangible deliverables), there is a lack of
consistency in the definition of VfM (MacDonald
et al., 2012; McKevitt, 2015). In addition, the
perception of VfM for the same product or
service may change over time due to, for
example, new technologies or changes in
environmental values. In the legal context of
public procurement, to achieve the best VfM,
the award of public contracts should be based
on the principle of the most economically
advantageous tender (MEAT) (Directive 2014/
24/EU). Thus, in addition to price, contracting
authorities can take into account criteria that
reflect qualitative, environmental, and societal
aspects when reaching an award decision.
Current academic knowledge does not yet
adequately cover the practice of VfM
management, although several studies have
addressed the ambiguity of the VfM concept
(McKevitt and Davis, 2016; Prowle et al., 2016).
It has been widely recognized that combining
qualitative, social, and environmental aspects
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in economic evaluations is not simple and may
be a politically sensitive issue (Barrett, 2016;
McKevitt and Davis, 2016). Consequently,
economic facts and subjective valuations can be
contradictory, misaligned, and problematic (for
example Khadaroo, 2008; Lahdenperä, 2013).
In turn, there is substantial research on tender
evaluation models (Bergman and Lundberg,
2013; Dimitri, 2013; Kiiver and Kodym, 2015).
However, little attention has been given to the
methods supporting the early stages of the
procurement process, even though the pre-
tender phase offers the maximum potential for
VfM (McKevitt and Davis, 2016). Cost
management approaches, such as lifecycle
costing (LCC), may help decision-makers to
assess VfM. Overall, there is a need for a more
solid understanding about how LCC and quality
aspects can be integrated into public
procurement procedures to actually gain VfM.
To address these challenges, this paper
responds to the following research question:
How can public procurement procedures engage
economic facts and subjective valuations in order
to achieve the best VfM?
The paper takes advantage of an indepth case
study (Yin, 1981; Eisenhardt and Graebner,
2007) at a Finnish company providing waste
containers—called ‘WasteCo’ in this paper. The
researchers were actively involved in the
development activities aiming at enhancing
public procurers’ understanding of qualitative
issues and a lifecycle perspective. The indepth
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This paper examines the possibilities and limitations in pursuing value for money
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data based on this case was then supported by
wider public tendering data available in Finland
(the ‘HILMA’ portal). Altogether, five tender
calls in the particular case study industry and
40 tenders across industries were analysed.
An important contribution of the paper is
the identification of the possibilities and
limitations in pursuing VfM in public
procurement procedures. More particularly,
the paper presents a detailed description of
VfM challenges and a path toward overcoming
these challenges in a real-life case.
Literature review
The supportive role of cost management in seeking
VfM
Within the field of cost management, several
approaches can support the achievement of
VfM. Pursuing VfM requires careful
procurement planning, tender designing, and
contract awarding (Dimitri, 2013). There is
also a need for managers to ensure VfM
realization in the post-tender phase through
long-term evaluation of the actual and
anticipated results (Khadaroo, 2008). In all of
these stages, accounting information can
support managerial work in decision-making
and developing an understanding of the
operational environment (Hall, 2010). As
highlighted by Van den Abbeele et al. (2009),
purchasers should identify the management
accounting tools that might contribute to their
organization’s success.
In the absence of conceptual clarity, the
meaning of VfM can be described with reference
to other concepts, such as total cost of ownership
(TCO) (McKevitt and Davis, 2016). Both TCO
and LCC are approaches that focus on total
costs rather than simply on price (Woodward,
1997). In this context, MacDonald et al. (2012)
pointed out that the more sophisticated
approaches to VfM look at the whole lifecycle
rather than just the initial acquisition costs.
Methods such as LCC and TCO quantify the
costs of the activities involved in acquiring and
using purchased goods or services (Asiedu and
Gu, 1998; Van den Abbeele et al., 2009). Further,
Morssinkhof et al. (2011) emphasized that these
methods can support purchasing decision-
makers through the monetary quantification
and aggregation of non-financial attributes.
The main idea behind LCC is to encourage
a long-term outlook to an investment, rather
than attempting to save money in the short
term by procuring assets simply with a lower
initial purchase cost (Woodward, 1997). Typical
cost elements considered in LCC are related to
the acquisition, usage, maintenance, and
disposal of an item (Asiedu and Gu, 1998).
However, it is also possible to include factors
related to environmental and societal aspects
that are not objectively measurable (Martinez-
Sanchez et al., 2015). In all, LCC can be seen
more as a way of thinking than merely as a
costing tool, and it can support decision-makers
in different stages of public procurement
processes.
First, it is possible to utilize LCC when
making decisions on what and how to procure.
Ally and Pryor (2016) found that LCC is an
ideal tool to produce cost scenarios for
competing technologies and that it can provide
decision-makers with a comprehensive set of
economic information. According to McKevitt
and Davis (2016), the potential for VfM to
emerge begins with a goal, deciding on the
trade-off between quality versus cost and then
communicating these criteria to suppliers in
concrete terms. In this context, Tarantini et al.
(2011) noted that a lifecycle approach can
support the development and definition of
environmental criteria used within
procurement procedures.
Evaluating VfM in the legal context
The difference between private purchases and
public procurement is that while private
customers can make their choices intuitively,
public authorities must seek to objectivize their
assessment in order to justify their award
decision (Kiiver and Kodym, 2015). In the
legal context, VfM is evaluated by relying on
MEAT. The EU directive on public
procurement (Directive 2014/24/EU) states that:
MEAT from the point of view of the contracting
authority shall be identified on the basis of the
price or cost, using a cost-effectiveness approach,
such as lifecycle costing and may include the best
price-quality ratio, which shall be assessed on the
basis of criteria, including qualitative,
environmental and/or social aspects, linked to
the subject-matter of the public contract in
question.
To determine which tender offers the best
VfM, formulae that combine both price and
quality criteria are used (Bergman and
Lundberg, 2013; Kiiver and Kodym, 2015).
Usually, there is a need to assign points to
different monetary and non-monetary criteria
that are expressed in different units of
measurement (Dimitri, 2013). Some quality
criteria may be non-quantifiable and assigning
points for those could be contentious. Bröchner
et al. (2016) indicated that, for example,
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tenderers in the healthcare sector have to
describe how they are going to achieve
‘meaningful everyday experience’ or similar
vague concepts, on the basis of which officials
or expert readers will grade the texts. This
example illustrates that considering non-
quantifiable award criteria in an objective and
reproducible way is inevitably a challenge for
contracting authorities.
One of the novelties of EU procurement
regulations is the concept of LCC and the
possibility of using the result of LCC as an
award criteria (Directive 2014/24/EU). It is
reasonable to award the contract based on
lifecycle costs, for example, if the products or
services differ in terms of energy consumption
and maintenance costs (Ally and Pryor, 2016).
In turn, the monetary value of environmental
externalities linked to the product can be
determined with the help of LCC (Reich, 2005).
Martinez-Sanchez et al. (2015) argued that, by
relying on LCC, contracting authorities have
more flexibility to consider qualitative,
environmental, and social aspects. It has been
suggested that LCC can be used to justify the
often higher purchase price of sustainable
products by embedding appropriate elements
into the cost assessment (Erridge and McIlroy,
2002). An interesting statement in the
preliminary notes of Directive 2014/24/EU (89)
is:
The notion of award criteria is central to this
Directive. It is therefore important that the relevant
provisions be presented in as simple and
streamlined a way as possible. This can be obtained
by using the terminology ‘most economically
advantageous tender’ as the over-riding concept,
since all winning tenders should finally be chosen
in accordance with what the individual
contracting authority considers to be the
economically best solution among those offered.
For example, Watt et al. (2009) point out
that the choice of one contractor over another
is largely dependent on the purchaser’s
preferences in terms of the evaluation criteria
and weightings used, and the trade-offs they
are willing to make. So even though the
principles for tender selection are strictly
regulated, they give the contracting authorities
substantial freedom in choosing what
qualifications and award criteria to use.
Challenges in engaging facts and subjective
valuations in decision-making
Complying with a non-quantifiable and
subjective MEAT criterion may lead to a
complicated set-up in VfM evaluations.
According to Lahdenperä (2013), it is
challenging when public bodies are required to
treat tenderers equally and act in a transparent
way. For example, Falagario et al. (2012) stated
that the definition of weights without any
subjective setting by public authorities might
be difficult. According to Bergman and
Lundberg (2013), the most common method,
price-to-quality scoring, is non-transparent and
makes accurate representation of the procurer’s
preferences difficult. In this context, Khadaroo
(2008) pointed out that changes in the subjective
and arbitrary weightings of non-financial
qualitative criteria used to evaluate VfM may
easily change the choice of the preferred bidder.
Thus it is arguable that VfM evaluations are
subjective and can be manipulated to show
whatever its users require it to show (Grimsey
and Lewis, 2005).
To tackle these problems, the criteria and
weights to be applied to a multi-criteria decision
context can be derived by deduction from
existing policy goals and objectives, or by a
procedure that leads to consensus among a
group of individuals (Waara and Bröchner,
2006). To reach such a consensus, for example
by constructing accounting facts, is a collective
effort (Laine et al., 2016). However, the greater
the number of stakeholders who are involved
with different agendas, the more likely that
there will be different views about how to
interpret VfM (Barrett, 2016). With regard to
this, in debates about controversial projects,
politicians may be inclined to use accounting
information to accommodate their political
preferences (van Helden, 2016). Moreover,
different competing priorities can confuse final
goals in the public procurement context
(Erridge and McIlroy, 2002).
Managerial work in public procurement
needs to be built upon financial facts and
valuations, but these are person dependent
(for example Nørreklit et al., 2016). According
to Butler and Ghosh (2015), individual
differences in the cognitive abilities to use
accounting information can lead to systematic
differences in judgments. Further, Crowder
(2015) studied decision-making in a public
procurement context and concluded out that
the key decisions were made using cognitive
heuristics—there was a place for emotions and
opinion rather than rational decision-making
models. According to Morssinkhof et al. (2011),
deciding which alternative purchasing option
to choose involves multi-attribute decision-
making, and this is cognitively challenging for
human decision-makers. Clearly, the fact that
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decision-makers will bring to the decision-
making process emotions that are both
conscious and (sub)conscious can make using
public money problematic.
Even though legislation allows subjective
criteria and lifecycle impacts to be taken into
account, purchase price is often a very important
criterion in decision-making (see, for example,
Tysseland, 2008; Tagesson et al., 2015). A study
by Navarro-Galera and Maturana (2011)
revealed that one of the shortcomings in the
LCC approach concerns the difficulties of
estimating costs using objective economic
criteria. Furthermore, Higham (2015) noted
that one of the inhibitors to using LCC is the
procurers’ need to budget on short-term
horizons. According to Prowle et al. (2016), the
pressures of austerity and funding cuts mean
that sometimes the focus is on short-term cost
savings at the expense of long-term VfM
improvements. It may also be that the decision-
makers are short-sighted because the links
between the actual procurement and all the
related outcomes are not sufficiently
understood and results are often apparent
only many years later (Barrett, 2016). Based on
our empirical study, we claim that some of
these links actually cannot be sufficiently
understood.
Empirical study
Case overview and research methods
The empirical part of this paper represents the
outcomes of an indepth case study (Yin, 1981;
Eisenhardt and Graebner, 2007) conducted in
close co-operation with a Finnish company,
‘WasteCo’, which provides waste containers to
private and public customers around the world.
WasteCo’s management was concerned about
the abilities of public authorities to use MEAT
and to compare the lifecycle costs of alternative
waste collection methods in the pre-tendering
phase. Thus, the study was prompted by the
need to create tools and materials that can be
used in enhancing public procurers’
understanding of qualitative issues and lifecycle
perspective:
It is extremely important that, when making a
decision regarding waste collection methods,
people would be aware that a decision made today
will affect the costs incurring during the next
twenty years (Management 5/2015).
Typically, case studies attempt to examine
particular instances of a phenomenon in its
real-life context (Yin, 1981) and take advantage
of rich empirical data (Eisenhardt and
Graebner, 2007). This study is characterized
by active researcher participation in a real-life
development project, which provided a good
opportunity to examine how VfM issues can be
incorporated in public procurement
procedures. Longitudinal data collection and
analysis were used to facilitate both the practical
progress at WasteCo and the theoretical inquiry.
Data collection
Ten project meetings were conducted during
the study at WasteCo (see table 1). Initially, to
get an overview of the business and recent
tendering practices, there were discussions and
semi-structured interview sessions with
company personnel. Two key informants were
the founder of the company and the managing
director. Additionally, a controller, a
development engineer, a sales assistant, and a
managing director of a subsidiary were
involved. The meetings with the management
played a key role in this study, providing
knowledge regarding the applicability of VfM.
To develop an understanding of the
characteristics of public tender calls, a sample
of five actual tendering cases in WasteCo’s
industry was analysed. In the research project,
an outline of the ideal tender call and a brochure
for public procurers were developed in close
co-operation with the management. After the
case study, further reflections on the tendering
processes were attained by collecting data from
Table 1. Data collection at WasteCo.
Date Theme Functions present Data type
01/2015 Project overview Management Written notes
02/2015 Project planning Management Written notes
03/2015 Business overview Management, finance, development Written notes and recordings
03/2015 Lifecycle costing Management, development Written notes and recordings
05/2015 Tendering procedures Management, sales support Written notes and recordings
11/2015 Tendering procedures Management, sales support Written notes
12/2015 Ideal tender call Management, development Written notes
01/2016 Ideal tender call Management, development Written notes
03/2016 Ideal tender call Management Written notes
03/2016 Communication Management Written notes
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the Finnish ‘HILMA’ portal.
Understanding and analysing the tendering practices
in WasteCo’s industry
According to WasteCo’s management, reliance
on the lowest price as a winning criterion may
be due to difficulties in assessing the factors
that cannot be objectively measured. In
addition, they have experienced that subjective
measures as award criteria may lead to legal
processes. The situation was described as
follows:
Six to seven years ago, we had tenders based on
scoring. That is, the price was one part, there
were quality, warranty issues and scoring was
used without fear. However, it led to weird
situations here in Finland in such a way that all
tendering procedures ended up in the market
court (Management, 5/2015).
The company representatives indicated that
public procurers might face challenges in tender
preparation. The use of quality-related award
criteria were seen as especially problematic:
The municipalities and the cities are afraid to use
scoring…Often, the problem is that the purchasing
authority does not know exactly what is wanted
and is not able to make accurate technical
specifications…The purchasing authorities may
lack expertise (Management 5/2015).
To understand the characteristics of public
tender calls in WasteCo’s industry, the
researchers analysed a sample of five actual
cases (see table 2). The public works department
of one big city (with annual purchases of a few
hundred million euros) released tenders 1 and
2. In turn, tenders 3 to 5 were from solid waste
management companies owned by several
municipalities.
As illustrated in table 2, the lowest price
contract award criteria are commonly used in
WasteCo’s industry. The MEAT criterion was
used in two tenders: in both cases, the quality
scores were calculated on the basis of the carbon
dioxide equivalent emissions of the product. In
particular, the focus was on the emissions from
manufacturing the product and not from waste
management operations. The weightings of
quality criteria versus price criteria were 10%/
90% and 20%/80%.
The analysis reinforced the idea that instead
of taking into account non-price factors as
award criteria, it could be possible to ensure
VfM by including different kinds of
requirements in tender calls. One way to pursue
VfM is to define sufficient technical
specifications. It is important to pay attention
to warranty requirements and to references
from previous contracts as well. Regarding
lifecycle aspects, the analysis underlined that a
tender could include an obligation to ensure
the availability of spare parts and maintenance
for a certain time. In all, the tenders published
by the large organization were much more
comprehensive than the tenders from the
smaller organizations.
Increasing public procurers’ awareness of the
qualitative aspects and lifecycle perspective
WasteCo’s personnel believed that there is a
lack of knowledge about how to gain VfM,
especially by relying on the MEAT concept.
Thus, an outline of the ideal tender call and a
brochure, Quality criteria and qualitative aspects in
public procurement, was developed for
communication. The aim was to provide
guidelines for the procurement of waste
containers and to increase procurers’ awareness
of quality issues and lifecycle thinking.
Regarding the contract award criteria,
WasteCo now proposed that suitable non-price
indicators for waste containers could be, for
example, the applicability for use, the quality of
references, and warranty issues. Subjective
scoring could rely, for example, on evaluations
given by a committee dedicated to the well-
being of the urban environment. A similar
committee could evaluate the applicability of
tendered products as well. Then scores could
Table 2. Summary of the analysis of tender calls (MEAT = most economically advantageous tender).
Tender calls
1 2 3 4 5
Contract award criteria MEAT (x) x x - - - Lowest price (-)
Technical specification Comprehensive (x) x x - - - Narrow (-)
Warranty period > 3 years (x) x x - - - < 3 years (-)
Spare part availability Requirements (x) x x x - - No requirements (-)
References Needed (x) x x x - - Not needed (-)
The organization’s size Large (x) x x - - - Small (-)
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be given based, for example, on the applicability
to the urban environment, expectable end-
user experience, and the modifiability of the
waste containers’ visual appearance.
According to WasteCo’s management,
technical standards are very useful in defining
proper thresholds for product characteristics.
Thus, the contracting authorities may require
each tenderer to provide a test report or a
certificate as proof of their compliance with the
standards’ requirements. To ensure the
supplier’s technical and professional
capabilities, contracting authorities may
indicate, for example, that evidence of similar
deliveries is a prerequisite, or past experience
should be demonstrated by a detailed list of
references. It is also possible to request that the
suppliers prove that their operations comply
with certain quality standards. Overall,
WasteCo’s brochure highlighted that creating
sufficient contractual agreements, covering,
for example warranty issues and availability of
spare parts and maintenance, could ensure the
quality and required service level over the
lifecycle of a product.
One of WasteCo’s main concerns was that
public authorities should be able to compare
the lifecycle costs of alternative waste collection
methods more thoroughly in the pre-tendering
phase:
We have realized that the investment cost is
negligible compared to lifecycle costs…However,
the price is so much negotiated even though it
does not matter a whole lot. The [total] cost is
somewhere completely elsewhere than at the
negotiating table (Management 5/2015).
However, a problem in waste management
is that there are different stakeholders with
conflicting interests. For example, the
companies responsible for emptying the
containers and transporting waste could get
more income if the containers needed emptying
more often. In turn, long emptying intervals
was one of the main advantages of WasteCo’s
container over other types of containers. Public
authorities may make procurement decisions
that are not optimal from the municipal point
of view, since they may disregard, for example,
the cost of emptying containers over time.
Moreover, the public authorities may disregard
the long-term environmental/societal point of
view, for example emissions from waste
management operations or its quality as
perceived by households.
Overall, WasteCo’s longitudinal case study
confirmed that achieving VfM in public
procurement is difficult. At the same time, it
provided valuable insights about how economic
facts (price versus LCC) and subjective
valuations get intertwined.
Analysing the tender award criteria in other industries
In order to gain deeper insight into the tender
award criteria, a sample of public tender calls
was also analysed. This data was gathered via
the HILMA portal—an electronic marketplace
for public contracts in Finland. The sample
consisted of 40 tender calls of devices and
equipment belonging to four different
categories. These devices and equipment
ranged from kitchen machines to trucks. None
of the analysed tenders involved waste
containers, which means that these tenders
represent a comparison group covering
different types of procurement objects. From
each category in this comparison group, the
latest 10 tender calls were selected for analysis.
The results presented in table 3 indicate that
public authorities rely on MEAT more often
than the lowest price when they are purchasing
devices and equipment. This is noteworthy
when the ambiguity of MEAT concept is taken
into consideration.
The most commonly used criteria were
related to technical features and after-sales
service. In several cases, scores were awarded if
a particular technical requirement was met.
Regarding after-sales, for example, service
response time and availability of services for a
certain period of time were used as the basis for
awarding scores. In turn, functionality was
scored, for example, based on user experience
information. Only in one case (included in
‘other’ criteria in table 3) was the scoring based
on energy consumption of the equipment,
which would be an element of lifecycle costs. In
all, the results showed that practitioners were
using the same kinds of criteria as in the
procurement of waste containers.
It is possible to define unambiguous and
quantifiable quality criteria, such as the results
of test measurements of laboratory devices.
However, most quality criteria, are subjective
in terms of defining the parameters and then
assessing them. In one case of using the MEAT
criterion, for example, tenderers were asked to
estimate based on the given scale how much the
offered solution would affect workload and
ergonomics. Clearly, evaluating ergonomics is
susceptible to subjective opinions and is difficult
to value in monetary terms. Therefore, when it
comes to non-quantifiable criteria, ambiguity is
unavoidable. However, LCC, among other
approaches, could help in providing structure
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and a common basis for an assessment discussion
regarding multifaceted procurement objects.
Discussion and conclusions
Based on our literature review, longitudinal
case study, and public data, it is clear that
different stakeholders can have very different
ideas concerning what VfM is. In addition,
there are numerous possibilities to evaluate
VfM based on substantive quality criteria. Thus,
besides the potential benefits that pursuing
VfM with the help of MEAT could generate,
there are several barriers and drawbacks that
limit its value in practice. This paper sheds
light on the possibilities and challenges in
engaging economic facts and subjective
valuations when considering and assessing VfM
in public procurement.
The study suggests that, when using MEAT,
the procurement of simple products like waste
containers is complex, and it is extremely hard
to get objective and measurable quality criteria.
Our findings from WasteCo’s experience
elaborate on the finding of previous literature
(Tagesson et al., 2015) that, in order to avoid
subjective assessments and reduce the risk of
appeals, price is often the predominant factor
in public procurement. In turn, the analysis of
the award criteria used in other industries
revealed that contracting authorities are more
and more relying on MEAT. This may be the
result of recent public procurement legislation
encouraging the use of qualitative criteria in
tender awarding. However, we believe that
MEAT leads to ambiguous decision criteria
and should be used with care.
In particular, by building on Bröchner et
al. (2016), this paper suggests that it is worth
considering whether it is necessary to use
qualitative award criteria or pursue VfM by
simply relying on appropriate quality
requirements. More particularly, one approach
to the problem of valuing quality is to enter all
necessary requirements in the specifications
and then award the tender based on price
alone. In turn, it is possible to proceed with
looser criteria and select the tender with the
best price–quality ratio. This approach requires
scoring the qualitative aspects but may allow
more suppliers to participate in the tender
competition. However, pursuing VfM by
relying on quality requirements alone may not
always ensure VfM from the perspective of
LCC. Thus an ideal solution could be to include
sufficient quality criterion in the specifications
and use MEAT in contract awarding.
The paper proposes that LCC enables
highly relevant cost scenarios of alternative
technical solutions. In the waste management
sector, for example, different collection
methods differ significantly in terms of lifecycle
costs and environmental effects (Teerioja et al.,
2012). As suggested in the literature (Tarantini
et al., 2011), this paper strengthens the idea
that a lifecycle approach is not only a
comprehensive criterion in tender evaluation,
but it is an approach to analysing economic and
environmental issues within tendering
procedures. In line with observations by
McKevitt and Davis (2016), this study suggests
that the potential of VfM should be assessed
already in the pre-tendering phase, for
example, with the help of LCC.
However, LCC might be difficult to
implement in practice, because it requires new
skills from people who are working with
tenders—on both sides of the table. Regarding
this, Erridge and Hennigan (2012) suggest
that shared practices are likely to be effective in
building the confidence needed to use complex
tender evaluation criteria. Actually, general
level guidance and shared understanding
regarding good practices for MEAT, LCC, and
transparency exist (for example Directive 2014/
Table 3. The percentage of cases in which the criteria was used in tender awarding (N =
number of cases studied).
Total Laboratory Industry Electricity Transportation
(N = 40) (N = 10) (N = 10) (N = 10) (N = 10)
Lowest price 25% 10% 20% 30% 40%
MEAT 75% 90% 80% 70% 60%
Quality criteria 13% 0% 10% 40% 0%
Technical features 38% 70% 40% 20% 20%
After-sales services 33% 40% 30% 20% 40%
Functionality 25% 40% 10% 10% 40%
Delivery time 18% 30% 10% 30% 0%
Performance 15% 30% 0% 10% 20%
Warranty issues 15% 20% 0% 30% 10%
Other 15% 0% 10% 0% 50%
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24/EU). However, because every procurement
is different in its nature, it may not be possible
to identify commonly agreed upon scoring
rules and calculation methods that practitioners
should use. As VfM can be achieved in many
ways, a certain level of ambiguity needs to be
tolerated and accepted while focusing on
transparency in the procurement process.
As described in the literature (Falagario et
al., 2012), awarding public tenders may become
a time-consuming and expensive process when
both prices and qualitative issues are being
considered. Hence, the cost/benefit trade-off
of obtaining the additional information needed
for comprehensive cost analysis should be
recognized (Van den Abbeele et al., 2009). In
that sense, it is reasonable that contracting
authorities are qualified to choose and execute
the appropriate method and award criteria for
each different case. For example, organizing
test measurements for laboratory devices might
be laborious, but could enable objective and
unbiased comparison of alternatives.
Finally, the key contribution of this paper
is that defining absolute VfM may be impossible
because of the multi-dimensional and complex
nature of public procurement. Therefore, LCC
and other approaches will at least give structure
to the expected impacts of the complex
procurement case, and thus partly overcome
ambiguities related to them.
Waste management, for example, has
society-level effects: economic effects through
waste collection costs; as well as long-term
environmental/societal effects through
emissions and perceived service quality (Reich,
2005; Teerioja et al., 2012). In line with earlier
observations (Karmperis et al., 2013), this study
suggests that public authorities’ decision-
making regarding waste management is
hampered by public sector fragmentation:
various stakeholders have conflicting interests,
for example one stakeholder’s earning logic
incurs costs and emissions for another. Building
on that, this paper suggests that such
fragmentation might cause the VfM for an
individual public authority to conflict with the
VfM for the whole society, i.e. fragmentation
would cause suboptimization in public
procurement (see Heald, 2003).
Limitations and further research
The research was limited to one indepth case
environment in the Finnish waste management
context. Further studies could enhance the
generalizability of the findings by gaining
evidence from more cases across different
sectors. As illustrated by a larger sample from
the Finnish HILMA database, the difficulties of
defining objective and measurable quality
criteria might be the case more broadly as well.
Indeed, we have little reason to believe that
other contexts would be different. However, in
order to get a comprehensive understanding
of the topic, an indepth involvement with one
case company was required.
In terms of future research, it would be
necessary to further analyse the approach of
using representative committees in evaluating
subjective and non-quantifiable tender award
criteria. In addition, to achieve generalized
findings and to establish correlations between
variables such as procurement approaches,
organizational capacity, and legal complaints,
more quantitative research based on large
datasets is needed. Moreover, further research
could consider how to exploit LCC in tender
selection: by whom in practice and through
which kinds of processes?
IMPACT
Policy-makers and managers need to be aware
that different stakeholders could have different
views of what value for money (VfM) is. The
authors present a new way of overcoming VfM
challenges. They show that lifecycle costing
(LCC) provides clear benefits for public
procurers to assess the potential for VfM in the
pre-tendering phase.
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RFM CUSTOMER ANALYSIS FOR SERVICE BUSINESS DEVELOPMENT: AN 
INTERVENTIONIST CASE STUDY OF TWO MACHINERY MANUFACTURERS 
Kati Stormi, Anni Lindholm, Teemu Laine and Tuomas Korhonen 
Cost Management Center, Tampere University of Technology, Tampere, Finland 
Part of this workshop paper has been included in an article submitted to Journal of 
Management and Governance 
Abstract 
The purpose of the study is to examine how original equipment manufacturers (OEMs) can 
segment their spare part business customers with the help of the recency, frequency and monetary 
value (RFM) analysis. The research extends the RFM analysis with four industrial services 
specific variables and outlines similarities and differences between the industrial service context 
and the consumer business context in using the RFM analysis. The study contributes to the 
servitization literature and in particular, to management accounting supporting servitization by 
introducing a method to use installed base and customer information to measure and analyze 
business potential of an industrial machinery fleet. The study is an interventionist case study. The 
case companies are two large OEMs that seek business growth in the area of services. 
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Introduction 
Knowing your customers is the key to success. Customers are different in many respects. In 
business-to-consumer (B2C) marketing, consumers’ demographics, such as age and gender, are 
unique. Firmographics, such as turnover and industry are different among business-to-business 
(B2B) customers. In addition, customers’ purchasing behavior varies. Customers buy different 
products and their transaction frequency and volume are not identical. Typically, the number of 
customers is so large that customer-specific marketing is difficult to implement. For this reason, 
companies need customer segmentation. Segmentation divides customers into smaller groups. 
Customers’ characteristics within the groups are sufficiently similar so that the same marketing 
strategy is suitable for all members of the group.  
This paper focuses on the methods that can increase awareness about customers and enable value-
based segmentation, and thus support machinery manufacturers’ industrial service sales. It is 
critical for an industrial firm to know the exact customers to whom it needs to focus its limited 
service sales resources, in order to create significant business impacts from its potential after-
sales market in an effective manner. In the context of a machinery fleet, i.e. when a firm has an 
installed base of machinery at its customers’ sites as its market, knowing the customers is 
particularly tempting. In this context, a firm actually can map its customers and their service 
consumption behavior – both potential and real.  
There is already an emerging literature on creating revenue streams from after-sales services. 
Especially, original equipment manufacturers (OEMs) can generate substantial revenues from a 
large installed base of products with long lifecycles (Gebauer et al. 2005). The after-sales function 
is a main strategic driver for ensuring long-term revenues and customer satisfaction (Cavalieri et 
al. 2007). Thus, it is necessary to produce supportive financial information for selecting and 
prioritizing the sales activities to support daily managerial work for those working with industrial 
services (Hall 2010). Exact knowledge of the installed base could indeed advance, e.g. spare parts 
management (Wagner & Lindemann 2008).  
 
 
2 
 
However, there is limited empirical evidence regarding how manufacturing companies actually 
plan and control their service activities with the help of management accounting (Araujo & Spring 
2006; Laine et al. 2012a). Actually, there are indications that management accounting practices 
that focus on spare part business does not exist at many companies (Wagner & Lindemann 2008). 
In addition, there is lack of tools and techniques for steering service business actions in 
manufacturing companies (Baines et al. 2009; Laine et al. 2012a). Creating supportive 
information for decision makers represents a challenge for many companies since information is 
scattered in different systems and in different forms (Lindholm et al. 2017). Quite understandably, 
prior research calls for new knowledge about how the emerging trend of servitization drives 
change in producing (Cinquini et al. 2015) and exploiting (Lindholm et al. 2017) financial 
information. There is a need for integrative frameworks that help managers use their machinery 
fleet information to govern the often-global service networks. Although research points out 
advancements in measuring and managing the performance of service operations (e.g., 
Jääskeläinen et al. 2012; Pekkola et al. 2016), research does not yet adequately cover how 
managers can measure, analyze and understand the service business potential of an industrial 
machinery fleet. 
One possible solution to the problem of acquiring knowledge and understanding about the 
installed base and customers is the RFM analysis. The acronym stands for Recency, Frequency 
and Monetary value. The analysis evaluates customers based on (R) how recent their latest 
purchase has been, (F) how frequently the customers have made purchase, and (M) how high is 
the monetary value of their purchases. RFM analysis is common in the business to consumer 
(B2C) marketing (Verhoef et al. 2003). However, and surprisingly, examinations of the RFM 
analysis for supporting the service business in manufacturing companies are lacking in the 
existing literature. Moreover, there is not adequate knowledge of the applicability of the RFM 
analysis to the industrial service context. There is huge potential in combining installed base 
information into the customer segmentation analysis in order to understand which customers are 
particularly interesting for service sales – and why? For this reason, the objective of this paper is 
to examine the supportive role of the RFM analysis in the machinery manufacturers’ industrial 
service sales and service business development.  
This paper relies on qualitative inquiry, more particularly on an interventionist case study 
(Jönsson & Lukka 2007; Lukka & Suomala 2014; Suomala et al. 2014; Laine et al. 2016b). The 
case study is about two manufacturing companies that seek business growth in the area of 
services. This paper pseudonymously presents these companies as FleetCo and ProcessCo. Both 
companies are large, and they have decades of experience from operating in their industries. 
FleetCo manufactures mobile equipment and ProcessCo equipment that is stationary. These two 
case studies further narrow down the topic of this paper, i.e. service sales, to focus on spare part 
sales in particular. The results of the paper are nevertheless potentially applicable to other 
industrial services (such as maintenance) as well, and therefore this paper opens up numerous 
novel future research directions. 
The contribution of the paper lies, indeed, in the detailed examination of how OEMs can segment 
their spare part business customers with the help of the RFM analysis. First, the paper contributes 
to the literature by applying the oft-consumer-business-applied RFM analysis to the context of 
industrial services. The results of this paper show that the RFM analysis is able to sort industrial 
service customers into meaningful segments. Firms can then focus service sales on these segments 
and hence effectively allocate service sales resources where they could be most impactful. 
Second, the study extends the RFM analysis by four variables: fleet size, part depth and part 
width, and altogether fleet service business potential. These variables are potentially transferable 
across contexts outside industrial services as well. Third, we present similarities and differences 
between the industrial service context and the consumer business context in using the RFM 
analysis. In particular, we show that that the R, F and M variables may have a different 
 
 
3 
 
interpretation in business-to-business (B2B) than in B2C marketing. More broadly, the findings 
of this paper encourage further examinations from the management accounting and governance 
perspectives. Especially, the paper encourages the servitization literature to find ways to utilize 
accounting information, especially customer and installed base information.  
The paper is structured as follows. First, the paper looks at prior studies on profitability 
management in services and customer segmentation and especially RFM analysis. Based on these 
literatures, the paper builds up a tentative framework. Then a methodology section describes our 
data set and analysis methods. The empirical part complements the tentative framework by the 
results of the interventionist case studies and FleetCo and ProcessCo. Finally, a section containing 
the discussion and conclusions reflects upon the empirical findings and prior literature and 
presents our directions for further research. 
Literature review 
Profitability management in services 
Regarding servitization, there is not only need for new capabilities and metrics but also the 
emphasis of the business model changes from transaction-to relationship-based (Oliva & 
Kallenberg 2003). Because after-sales service businesses typically generate long-term revenue 
streams, managerial analysis and decision-making should not focus only on per-transaction 
profitability (e.g., Cohen & Whang 1997). Thus, in addition to product- and service-level analysis, 
the financial implication of service business actions can be evaluated more broadly. For example, 
Laine et al. (2012a) pointed that the servitization process may highlight the need to rethink the 
unit of analysis in management accounting, and information regarding different units of analysis 
can be used for justifying, defining and controlling the required/desired changes due to 
servitization.  
 
More particularly, as long-term customer relationships is one clear aim set for servitization (see 
e.g., Penttinen & Palmer 2007), the nature of the new kinds of customer relationships needs to be 
more thoroughly captured by the management accounting analyses. It is noteworthy that 
servitization provides an increased need for considering the profitability of customer companies 
simultaneously with the profitability of manufacturing companies (Laine et al. 2012b). Lindholm 
et al. (2017) recently suggested new performance indicators related to the machinery fleet at the 
customers and their after-sales service needs (from the customer’s viewpoint) and potential (from 
the manufacturing company’s perspective). Similarly, Korhonen et al. (2016) examined the 
possibilities to forecast customer behavior by extended awareness about the customers and their 
buying behavior. Still, there is a lot of potential in better (and more proactively) understanding 
the customers’ service business needs that would best fit a manufacturing company’s offering 
(Anderson & Narus 2003). Especially, there is a need for better understanding the design and use 
of the potential tools and techniques that could actually help the manufacturing companies to take 
the required steps towards the long-term, profitable customer relationships within servitization.  
It is noteworthy that the design and use of the tools that would be beneficial in servitization should 
also fit in the decision-making processes and wider organizational context of manufacturing 
companies. In the servitization literature, there are mixed results regarding the benefits of 
centralized and decentralized service organizations (see e.g., Neu & Brown 2005; Gebauer et al. 
2005). Indeed, the roles and responsibilities of different managers may vary from a narrow 
product category to a broad spectrum of service offerings, across business units and regional 
business areas (Lindholm et al. 2017). Thus, the decisions regarding particular customer 
relationships based on the extended customer awareness may not be taken straightforwardly. 
Moreover, different functions, in general, have different viewpoints to the new business 
phenomena, areas and offerings (see e.g., Laine et al. 2016a; Laine et al. 2016b). Therefore, 
increasing customer awareness needs to be a joint activity of several functional stakeholders, such 
as R&D, service management, financial department, key account management etc. Lindholm et 
al. (2017) further reminded about the holistic understanding of the servitization initiative and its 
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implications across business units and functions in manufacturing companies; the authors, 
therefore, recommended rethinking of financial metrics and their use among the service business 
development stakeholders.    
 
Altogether, the research gap of the paper stems from (1) the need for more thoroughly 
understanding the useful units of analysis in increasing awareness about customers within 
servitization, (2) choosing the useful ways to use the extended financial information, and (3) from 
sharing such information among the relevant parties involved across traditional business units and 
functions. 
Customer base analysis 
Customer relationship management (CRM) refers to all actions that companies take to enhance 
existing or future customer relationships for ultimately driving sales and profitability growth 
(Kumar 2010). CRM is a combination of people, processes and technology (Chen and Popovich, 
2003). Technology comprises customer data and data processing: What type of customer data 
should companies collect and how companies turn customer data into information to support 
sales. CRM can have many objectives. It can focus on acquisition of new customers, recovering 
lost customers, customer retention or cross- and up-selling (Reimer & Becker 2015). Cross-selling 
is the action of selling various types of products and services to existing customers, i.e. to expand 
the customer relationship width. Up-selling is repeated sales of the initially purchased product in 
greater quantities or higher price segments, i.e. to increase relationship depth (Reimer & Becker 
2015).   
Companies can collect a range of data about customers (Reimer & Becker 2015). In the B2C 
marketing, customer personal data, such as age, gender, education and income, give companies 
valuable information about their customers. In the B2B marketing, customer’s key figures, such 
as turnover, profitability, number of employees and industry help companies to understand their 
customers better. Action data covers data about actions that company has done to acquire new 
customers or to enhance existing customer relationships (Reimer & Becker 2015). For example, 
a company can maintain a relationship with the customer by email, mail or internet contacts 
(Direct marketing actions).  Finally, reaction data reveals how customers respond to company’s 
activities (Reimer & Becker 2015). Customer satisfaction index measures the satisfaction of 
customers. However, customer’s purchase history is the most relevant information: What 
products and services the customer has purchased, how many transactions the customer has made, 
what is the monetary value of customer purchases. 
Companies have a variety of methods available for processing customer data and dividing 
customers into meaningful segments. Customer profitability analysis (CPA) allocates past 
revenues and costs to customer as precisely as possible. Sophisticated cost allocation methods 
such as activity-based costing (ABC) (Smith & Dikolli 1995; van Raaij et al. 2003) and time-
driven activity-based costing (TDABC) (Dalci et al. 2010) help to allocate also direct overhead 
costs, such as marketing, post-sales support and delivery costs, to customers. Based on CPA, 
companies can divide their customers into profitability segments and actually increase the current 
and future profitability of all customers in the company’s customer portfolio (Zeithaml et al. 
2001). 
CPA is a retrospective approach since it measures costs and revenues per customer in a specific 
accounting period in the past (Holm et al. 2012). However, truthful allocation of costs afterwards 
is often challenging, and past revenues and costs are not guarantee of future profits. Customer 
lifetime value (CLV) is another possible basis for segmentation. CLV is the present value of the 
customer’s future profits. CLV is a prospective approach since it predicts future customer 
behavior (Holm et al. 2012). Literature covers numerous CLV models in various contexts and for 
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different purposes (e.g. Ferrentino et al. 2016; Fader and Hardie 2009; Gupta et al. 2006; Rust et 
al. 2011). 
Many CLV models predict customers’ future profits with remarkable accuracy. However, the 
implementation of CLV models requires often expertise in statics and special software. In 
addition, quite often, simple heuristics perform at least as well as stochastic CLV models   
(Wübben & Wangenheim 2008; Goldstein & Gigerenzer 2009; Huang 2012). It is therefore not 
surprising that many managers use rule of thumb heuristics-based decision making and customer 
segmentation (Persson & Ryals 2014). RFM analysis is a simple, easy to understand and widely 
used marketing technique (Verhoef et al. 2003) . RFM analysis divides customers into segments 
based on three variables that describe customers’ past buying behavior: 1. Recency, the most 
recent purchase date 2. Frequency, the number of transactions customer made during the period 
(often one year) 3. Monetary value, the total or average sales attributed to the customer during the 
period. Customers who have done frequent high-volume transactions recently presumably 
respond positively to marketing activities and their value for the company is higher. 
From the perspective of implementation, a company divides each variable (R, F and M) into 
suitable number of categories, typically 3 or 5. As an example, the customer belongs to the R 
category 3 if time since the most recent transaction is less than one month, to the R category 2 if 
time since the last transaction is between one to three months and to the recency category 1 if the 
customer has not been active in the last three months. Respectively, a company defines 
meaningful thresholds for each of the F and M categories.  The division of the variables into three 
categories leads to 3ଷ = 27 customer segments. As an example, 3x3x3 customers are the most 
important customers on basis of all three variables: They have made recent purchases and their 
transaction frequency and monetary value are high. Customers in the 1x3x3 segment are past 
major customers: Their frequency and monetary value are high but the elapsed time from the most 
recent purchase is alarmingly long. 
The above-described customer segmentation based on RFM variables is simple and easy to 
implement. Alternatively, companies can use more sophisticated analytics for customer clustering 
based on their RFM values. Sequential pattern mining (SPM) based segmentation helps managers 
to identify possible changes in customers’ purchasing patterns over time (Chen et al. 2009). Chen 
et al. (2012) use k-means clustering algorithm and decision tree induction for customer 
segmentation based on their RFM values. 
Tentative framework 
Oliva and Kallenberg (2003) identified advanced service infusion stage, where manufacturing 
company may take over part of the maintenance and production operations of the customer. 
Already before reaching this stage, the manufacturing company needs to know quite a bit about 
the machinery fleet at the customer in order to design and enact maintenance operations in a 
proper way. In this vein, Holmström et al. (2010) concluded that the manufacturing company 
needs visibility to the customers operations one-step beyond (deeper than) the scope of its service 
offering. Therefore, to be able to provide spare parts and maintenance for the customers 
manufacturing company needs to know, the location, scope and characteristics of the use of the 
machinery. The study of Dekker et al. (2013) indicated that information about customers’ 
equipment could support, for example, in planning for responsive spare part logistics services. 
Rabetino et al. (In press) highlighted that servitization requires better customer knowledge and 
companies can collect information to understand how the installed base performs and to determine 
how customers use the sold equipment. In all, the knowledge of customer data is a prerequisite 
for active spare part marketing (Wagner & Lindemann 2008). Thus, it is fair to say that this 
knowledge could be in one way or another available also to supplement the RFM analysis and 
related implications. 
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Figure 1 illustrates the tentative framework of the RFM analysis. The traditional RFM analysis is 
based on R, F and M variables describing customer’s buying behavior. The tentative framework 
adds special variables describing customer’s installed base and after-sales consumption (fleet 
characteristics) to the traditional RFM analysis. The traditional RFM analysis and fleet 
characteristics together reveal the industrial service potential.  
 
Figure 1. The tentative framework of the RFM analysis. 
FleetCo’s and ProcessCo’s case studies are next used in supplementing this tentative framework. 
In the following section, we will go in more detail in how we collected our data in these 
companies. 
Methodology 
This paper relies on two interventionist case studies (Jönsson and Lukka 2006; Suomala et al. 
2014) conducted in close cooperation with globally operating machinery manufacturing 
companies. Both companies have realized that profitability can be enhanced by adopting customer 
centric logic in after sales operations and they wanted to develop methods and tools for customer 
base analysis and segmentation. Thus, the interventionist approach was selected because, the 
researchers could build the access to and in-depth visibility of the ongoing business development 
projects, and there was a clear demand for support to solve real-life problems. The researchers 
were actively involved with the entire development process and used accounting-related 
interventions to facilitate improvements within the case companies. The researchers could be seen 
as participants who were interested in developing the companies’ service business but were free 
of any sort of company internal policies:  
“The fact that the university was part of this [development work] and we have the 
scientific research aspect here. I think it shifts the communication into a neutral 
tone.” (Analytics director, FleetCo) 
The main interventions in both studies were applications of the RFM analysis. Jönsson and Lukka 
(2006) highlighted that it is crucial to obtain a thorough understanding of the current situation in 
the case company at the outset of the interventionist research process. In both case companies, 
the studies presented in this paper were preceded by comprehensive financial analyses of the spare 
part sales operations. In addition to actual interventions, data were collected in interviews, 
company data analysis, meeting facilitation/participation/observation, and in email and phone call 
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exchange. Actually, many of the discussions with company people were inspired by those 
interventions and led to the accumulation of empirical materials. 
Table 1 illustrates data collection process at FleetCo. The implemented RFM analysis is part of a 
three-year research project that began in early 2015. Before the RFM analysis, the project 
conducted a market area analysis and created an industrial service demand forecast model. 
Interviewees and regular meetings were the main data collection methods. Several employees of 
FleetCo took part in the project. However, the Analytics director and the Service development 
manager had particularly important role in conducting the RFM analysis (Table 1). 
Table 1. Data collection at FleetCo. 
Theme of meeting Attendants Date 
Project kick-off and market 
area analysis 1 
Service development manager 2015-02-13 
Benchmarking from another 
company 
Service development manager, Product manager, 
Service training, Service process management, Life 
cycle services, Information technology, Maintenance 
operations 
2015-02-16 
Profitability analysis planning Service development manager, Product manager 2015-03-05 
Accounting fact construction Service development manager, Product manager 2015-05-22 
Market area analysis 2 Product manager, Market area responsible 2015-06-12 
Market area analysis 2 
reflection 
Service development manager, Product manager 2015-08-11 
Planning market area analysis 3 Service development manager 2016-01-11 
Research project steering group 
meeting 
Service development manager 2016-01-20 
Information sharing for new 
people around the project 
Research manager, Industrial designer 2016-01-29 
Overview of the installed base 
and sales data 
Development manager, Analytics director 2016-02-04 
Market area analysis 3 Service development manager, Market area 
responsible 
2016-03-08 
Services demand forecast 
model 
Development manager, Analytics director 2016-03-30 
Market area analysis reflection 
3 
Service development manager 2016-05-23 
Spare parts demand forecast 
model 
Analytics director 2016-10-13 
Service demand forecasting Service development manager, Analytics director 2016-10-26 
Service demand forecasting Analytics director 2016-11-29 
Service demand forecasting 
reflection 
Analytics director 2016-11-30 
Management accounting tool 
development reflection 
Service development manager, Analytics director, 
Research manager 
2016-12-19 
Management accounting tool 
development reflection 
Service development manager, Analytics director, 
Research manager 
2017-02-16 
 
Data collection at ProcessCo is illustrated in Table 2. Actually, this study furthers previous 
interventionist study in the case company conducted between 2015-2016. In the previous study, 
the spare part business profitability and market area characteristics were analyzed. As illustrated 
in Table 2 the data was collected through project meetings (12) and interviews (4). The main 
informants spare part manager and spare part experts in different market areas. In addition, the 
spare part director and general manager defined the guidelines for development as the project 
progressed.  
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Regarding this study, the project execution was planned with the spare part manager responsible 
for global sales. Following the earlier development work at ProcessCo there was a need to 
examine the customer base more closely. Thus, it was decided to utilize the same customer 
segmentation approach that was developed in FleetCo case. As described in Table 2, a couple of 
meetings were held with spare part manager and spare part expert to test the applicability of the 
outlined ideas and to define the content of information. The RFM analysis was created based on 
an extensive amount of spare part sales data gathered from company’s data warehouse system. 
Finally, the RFM analysis was presented and reflected upon in a meeting with the spare part 
director, spare part manager and a group of spare part experts to gain insights into company people 
perceptions and development ideas. 
Table 2. Data collection at ProcessCo. 
Theme of meeting Attendants Date 
Profitability analysis, fleet and 
market area characteristics (16 
meetings) 
Project further steps 
Spare part director, Spare part manager, Spare 
part experts, Controllers, General managers 
 
Spare part manager 
2015-2016 
 
06-10-2017 
Customer analysis planning  Spare part manager, Controller, Spare part 
expert 
07-11-2016 
Customer analysis tool development 
reflection 
Spare part manager, Spare part expert 02-12-2016 
Customer analysis tool development 
reflection 
Spare part manager, Spare part expert 16-12-2016 
Research project steering group 
meeting 
Spare part manager 17-01-2017 
RFM tool review & further steps Spare part director, Spare part manager, 6 spare 
part experts 
17-02-2017 
 
Empirical findings from the interventionist case studies 
Overview of the case study environments 
FleetCo is a large industrial OEM that operates on six continents and is headquartered in Europe. 
FleetCo has two main capital product segments. The company provides a wide range of industrial 
services to serve its installed base and customers. These services represent more than half of 
FleetCo’s turnover and they encompass everything needed to keep the installed base in action: 
installation, spare parts and maintenance. FleetCo has tens of thousands of different spare parts. 
The company divides spare parts into two main categories: normal spare parts and wear parts. 
Wear parts are spare parts that will wear evenly when the device is in use. In total, spare parts 
account for over a half of the after-sales. The company uses several distribution centers to deliver 
spare parts globally.  
FleetCo has thousands of industrial customers around the word. In some market areas, the role of 
dealers is significant.  Customers range in size from one-man business to globally operating 
industrial companies. The installed base covers thousands of pieces of equipment. Currently, 
FleetCo segments customers based on their geographic location and industry type. FleetCo has 
comprehensive financial reporting practices. The company has a separate analytics department 
that gathers and analyses information about sales and installed base. Installed base database 
contains multiple types of relevant information about sold pieces of capital equipment: initial 
owner, type, installation date, mode of operation and location. The oldest pieces of equipment are 
over 40 years old. The sales database, in turn, contains comprehensive order information: 
customer, sold items and their quantity and unit price (in case of spare parts). Based on the 
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information, FleetCo produces reports of actual sales, prepares sales forecasts and calculates 
customers’ potential based on their installed base.  
Overall, FleetCo’s financial reporting practices are good. However, the company has identified 
areas for improvement. First, the analytics should produce sales forecasts.  In particular, 
forecasting the demand for spare parts is important since too big inventory runs the risk of 
obsolescence whereas too little inventory runs the risk of losing sales and customers. Second, the 
company should identify customers that are lost or are in danger of losing as soon as possible. 
Third, analytics should recognize the customer’s abnormal consumption of spare parts. 
Abnormality may be caused by, for example, that a customer buys some spare parts from 
FleetCo’s competitors. In addition, improper use of a piece of equipment can cause a particularly 
high consumption of spare parts. Identified abnormalities, in turn, are useful selling points.  
ProcessCo has plenty of factories and offices around the world and is headquartered in Europe. 
Their business is organized around four business lines and in five geographical market areas. 
Regarding the selected product category under study the company is serving hundreds of 
customers globally, and its own installed base is a few hundred units. The majority of its spare 
part business comes from the transactional sales. Other channels for spare part sales are 
maintenance offerings and long-term service agreements. Daily spare part activities are handled 
through four country/sales companies located on around the world. The sales teams are quite 
different in terms of roles and responsibilities. This leads to, for example, internal business 
transactions and complicates the management control practices. The unit that manages the 
machinery sales projects coordinates also the global spare part sales. Hence, they have the best 
technical knowledge and provide considerable sales support to the other spare parts teams.  
Actually, the financial reporting practice of ProcessCo does not encourage the interaction between 
machine deliveries and service activities. According to company people, they are not accustomed 
to examine the financial figures of machinery and spare part sales combined in the same report 
because the efforts of these functions are not coordinated centrally. On the other hand, in the 
company, there is no coherent installed base data available that could support the analysis of the 
business potential stemming from customers’ equipment fleets. More particularly, the sales teams 
are lacking resources to collect and analyze the customer data that could support the exploitation 
of business potential. Thus, there is a clear need to create a practical and simple method/tool that 
can increase awareness about customers and enable value-based segmentation. 
Altogether, FleetCo and ProcessCo are interested where their installed base is located, how it is 
used, and are they purchasing services in proportion to their expectable service consumption. To 
build such understandings, FleetCo and ProcessCo need to gather installed base data on each 
installed piece of machinery, thus accumulating data about each customer in total, each country 
in total, and the whole market in total. 
RFM analysis at FleetCo 
The research project began in early 2015 (Table 1). A comprehensive market area analysis for 
two countries was the first outcome March 2015 – May 2016 (Table 1). After this, the next step 
was a statistical model that forecasts sales for industrial services.  
In summer 2016, the research project was at a turning point. What to do next? How to promote, 
in particular, spare parts and industrial service sales? FleetCo had recently reduced its sales 
resources and was interested in how they could support service sales. FleetCo’s Analytics director 
had two ideas: First, the analysis should identify lost customers and customers that FleetCo is in 
danger of losing. Second, the analysis should identify customers who buy spare parts differently 
compared to other customers with a similar installed base. These customers may buy some spare 
parts from competitors or they might use their installed base in an atypical way. As a concrete 
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action, sales should immediately contact the lost customers, dig into causes behind the sales drop 
and win the customers back. A typical spare parts consumption, in turn, reveals where sales should 
focus their efforts.  
In the literature, there are several models for predicting the lifetime of a customer relationship. 
As an example, Pareto/NBD (negative binomial distribution) model predicts the probability that 
customer relationship is alive (Pareto distribution) and the number of expected transaction in a 
given time period (Schmittlein et al. 1987; Fader & Hardie 2009). However, these models are not 
always easy to understand, and their implementation requires knowledge in statistics and special 
software:  
“In a way, the salesperson wouldn’t have to use time for filtering or further 
understanding of the data. It should be as ready-chewed as possible. You could 
directly use it in your own work. That’s one goal.” (Analytics director) 
The interventionist researcher who was in contact with the Analytics director suggested a specific 
“RFM analysis”. In contrast to sophisticated but potentially complex statistical tools, the RFM 
analysis is easy to understand and simple to implement. For example, the recency is an indicator 
of the existence of the customer relationship. The longer the time since the customer’s most recent 
purchase, the more likely the customer is lost. Especially, if customer has previously purchased 
on a regular basis. RFM analysis is widely used in the B2C marketing context (Verhoef et al. 
2003). Importantly, in this research project, FleetCo would apply the RFM analysis in the context 
of the industrial services. 
The RFM analysis was agreed upon. The data of the analysis covered spare parts sales from one 
Central-European country over six years (2011 – 2015). The number of customers was several 
hundreds and the number of orders was over 100 000 during the period. In addition to the RFM 
variables, the analysis was now supplemented with three industrial services specific variables: 1. 
The size of customer’s installed base 2. The number of different spare parts purchased by the 
customer during the period (part width) 3. The maximum amount of money spent with individual 
spare part during the period (part depth). These variables would explain customers’ behavior in 
the industrial service context.  
The analysis divided each RFM variable into three categories. For example, customers who had 
placed orders in the last six months belonged to the R category 3. The R category was 2 if time 
since the most recent purchase was less than one year but over half a year. The rest of the 
customers belonged to the R category 1. In total, this division results into 27 categories. However, 
not every customer segment existed in the data. In addition, the researchers combined some 
categories, resulting in five appropriate customers segments (Table 3).  
Table 3. Findings of FleetCo’s RFM analysis. 
Category Label Explanation  Action 
3x3x3 
3x2x3 
3x1x3 
Stars Best customers, they have high 
recency and volume. 
Keep these customers. Analyze 
reasons for high volumes. Fleet size, 
spare width and depth indicate the 
opportunity to increase sales 
 
3x3x2 
3x3x1 
3x2x2 
3x2x1 
3x1x2, 
3x1x1,  
2x3x2 
2x3x1 
2x2x2 
Betrayers Recency is high or medium, but the 
transaction frequency and monetary 
value are medium or low. Maybe 
betrayers buy some spare parts from 
competitors. 
Difference in spare part width and 
depth compared to the Stars with 
similar fleet indicate the opportunity 
to increase sales. 
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2x2x1 
2x1x2 
2x1x1 
 
2x3x3 
2x2x3 
Frustrated These customers have not been active 
in the last half a year. Nevertheless, 
their volume is high. FleetCo may be 
at risk of losing these customers. 
 
Contact 
1x3x3 
1x3x2 
1x2x3 
1x2x2 
Lost These customers have not been active 
for over a year, yet their volume is 
high or medium. Thus, the probability 
of loss is high. 
 
Contact immediately 
3x1x1 
3x2x1 
New Recently active customers, but their 
volume is still low 
Analyze customers’ installed base 
(age, size, type, operating 
conditions) and offer spare parts 
following the analysis. 
 
1x1x1 Tail Small volume customers that have not 
been active for over a year.  
Contact customers with high 
potential. Maybe a campaign?  
 
FleetCo was satisfied with the analysis and decided to take it to the test with some simplifications. 
A service development manager saw that the RFM analysis together with data from a CRM 
system would be a usable combination.  
“We took the RFM analysis, filtered it into an easily readable form: we took some 
extra columns away from there. So, what we left was the customers who have 
historically ordered a wide range of spare and wear parts, and are quite significant 
players in terms of money – both [F and M] were ’3’ – but haven’t ordered anything 
during the last half a year. [...] and also his [an area sales director’s] comment was 
that ’of course this makes their life easier, because, at the moment, what they go 
through in sales meetings at an annual level, is which customers or accounts have 
been lost. [...] There’s not this aspect about how widely they have ordered spare 
and wear parts earlier, on which rotation etc. [...] I see this information should be 
incorporated into the [CRM system].” (Service development manager) 
Indeed, and linked to the CRM, whether a customer had been contacted was identified as a 
relevant driver for service sales potential: 
“I see that visits and no-visits would make a magnificent addition to this. How can 
we activate these and provide the sales interface with really interesting data. Like 
’allocate your limited resources to this or that account during the coming month at 
least, plus those key accounts of yours, on whose doors you’re going to go 
knocking anyway’. No question about it, a very interesting addition.” (Service 
development manager) 
”We got the customer contact activity data from the [CRM system]. […] Calls to 
the customer, visits, etc. […] Cross-referencing that data to the current version of 
the tool […] That would give a direct hint about where attention has actually been 
paid to.” (Analytics director) 
The role of the transaction frequency caused debate. In the B2C marketing, transaction frequency 
is important, since every visit to the store or to the online shop is a possibility to sell more products 
to the customer. However, in the B2B marketing, those customers who make several small 
transactions can be more costly to serve than customers that make only a few large orders per 
 
 
12 
 
year, because each additional order increases transactions costs, for example, offer and order 
processing and shipping costs.  
“How many orders – we had some problems according to which the order 
frequencies could locate time-wise so differently. [...] For me, this is maybe a little 
difficult. The customer can belong to the [frequency, F] group ’1’, ’2’ or ’3’. But 
at least I don’t have a clear idea about what I should think about any of these – I 
don’t know how it would affect any of our actions. [...] Particularly with regard to 
frequency. To me the figure there does not matter.” (Analytics director) 
“I wonder what kind of categorization this would result if we ditch that frequency 
and would replace it with the potential, the growth potential as the third aspect. 
That way we could see whether it’s a large customer now, has it been active, and 
if we have potential to grow that account.” (Analytics director) 
Thus, in the industrial services context, the monetary value might be more important than 
transaction frequency. In addition, the long observation period of this study, six years, is 
problematic, since some customer relationships were born after the beginning of 2011. For these 
customers, the total number of transactions and volumes are not comparable as the duration of the 
relationship is less than six years. Hence, FleetCo wanted to change the method of calculating the 
F variable: instead of the total number of transactions, the tool shows the average number of 
transactions per month during the customer’s activity period (the period starting from the first 
transaction and ending to the last transaction). 
After simplifications and changes, the Sales manager tested the tool. The overall reaction was 
positive. He found the tool as easy to use and simple. 
“Just a practical example: we were launching a new spare part product and were 
wondering how we could take it to the market. We used the information about the 
installed base: Where is the potential installed base for this new product? This was 
directly communicated to the market area and we even gave a proposition that 
’these and these customers seem to have suitable pieces of machinery [for this 
service]’. In that way made life easy in the sales interface. So, we gave the 
explanation that ’this is this kind of a product, its technical specifications’ and gave 
a list of the customers [about] ’these ones could be interested in purchasing this 
kind of service’. According to the feedback I have heard, this kind of an approach 
was really well accepted by the market. It really helps there.” (Analytics director) 
However, FleetCo identified two main challenges related to the applicability of the tool. First, the 
implemented analysis was a one-time report.  Regularly implemented or a real-time analysis 
requires changes in sales processes and information systems, including how sales efforts are 
prioritized. 
“All these kind of analyses, they require the process: how this run then? How is it 
verified that it is used in the market area? [...] You can analyze so many things, 
you need to choose the objects of analysis and which processes are going to run. 
And how are these prioritized?” (Analytics director) 
Second, how to motivate staff to use the tool regularly? Maybe more importantly, how to ensure 
that the results of the analysis will lead to actions and eventually increase sales and customer 
value?  
“We are not trying to question salespeople’s expertize but rather we wish to make 
it more efficient, and bring those new tools to the everyday work, to hopefully 
facilitate work even on the short term. [...] In one Central-European country, there 
were eight after-sales oriented salespeople in the beginning of last year. Now there 
 
 
13 
 
are six. And surely the amount will not increase at least in the coming year or two. 
So, it’s acknowledged that tools are needed, there needs to be skills to use them, 
they need to be usable.” (Service development manager) 
“The higher-level analytics is starting to be quite in a good shape and it’s ennobled 
already. But where I see the potential – and what perhaps is the thing for the future 
- is how we incorporate it [the analytics] in everyday work. Operative analytics. 
It’s at a market-level and at a dealer-level.” (Analytics director) 
The Sales manager focused, in particular, on frustrated and lost customers. For each customer, he 
wrote down the reason for underachievement in sales. The analytics director divided reasons 
roughly into two parts: natural causes and excuses. Natural causes are causes that can immediately 
accept, such as customer no longer exists, the customer identification number has changed, or 
customer no longer uses the installed base. Excuses, in turn, are much more ambiguous, such as 
customer has no potential. Lack of potential is a good explanation if the customer’s installed base 
is small. However, lack of potential is not a good explanation if the customer has a significant 
installed base. The true reason may be that the interaction with some customers is more difficult 
than with others. Contact with such customers is outside the sales staff’s comfort zone and an 
easy explanation, such as lack of potential, provides an excuse. In all, a crucial problem was that 
those customers that FleetCo should have had information about, they did not, whereas they had 
more information about those customers to whom FleetCo already managed to do business with. 
“There is this logical problem here. Those customers that we are in close contact 
with, to whom we sell a lot, and to whom we have recently sold [something]. More 
probably, we have a better picture about their installed base and how many hours 
per year the machines are running. Whereas on this list we have sorted out those 
customers that have not gained that much attention and here the information about 
the installed base is in a poorer state.” (Analytics director) 
In February 2017, research project members decided that now the ball is in the court of FleetCo. 
Interventionist research and neutral academic stance provide a premise to advance ideas within 
FleetCo. Next, FleetCo must internally ensure that the analysis results to actions. It is likely that 
the analysis itself will change too. However, all parties, management, analytics and sales, must 
be involved in the development. In the end, the RFM analysis is only technology, whereas CRM 
is a combination of technology, people and processes (Chen and Popovich, 2003). 
At a level of analysis above a single segment, the RFM analysis had supported FleetCo’s efforts 
to understand and develop their service business concerning separate segments. For example, 
whereas large and significant customers are interesting, small customers are easily disregarded. 
FleetCo’s analysis also revealed the potential of summing up the small customers and examining 
their combined potential. 
“It seems that we have these kind of customers […] with ‘not that high potential’, 
and who are not… who at least don’t seem to be the first ones in your mind. How 
many customers like these do we have? What is their combined potential? And can 
we do some more efficient marketing actions for these kinds of customers. Maybe 
that way get that business.” (Analytics director) 
Moreover, at an even more abstractive level, the analytics developed the way how FleetCo 
understood service business as a whole. In the end, the RFM analytics were only a tool for 
increased MA support for the sales interface.  
“You have to be careful not to too much focus on the analysis itself. Like, ’now 
we have this RFM’. Maybe fundamentally, this is just about sales planning and 
management.” (Analytics director) 
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Altogether, FleetCo’s case study shows that the RFM analysis could support the company at a 
segment level wider levels about how installed base information is understood as a part of service 
sales planning and management. Installed base information pinpointed useful segments within 
FleetCo’s customers and provided easy-to-use decision-making tools for the sales interface, i.e. 
about how the salespeople could more efficiently focus their work. For the back office, installed 
base information combined with CRM data, could enable pinpointing customers who had 
potential but had possibly been contacted too seldom. 
RFM analysis at ProcessCo 
The study at ProcessCo highlighted the need to further examine the customer base of the 
company. Actually, at the end of the meeting reviewing the results of the study, a spare part 
director indicated that: 
”We need to go deeper in the customers’ sales history” (Spare part director) 
Therefore, it was suggested by the company people that a tool indicating customer-specific sales 
would be useful. Especially, they were willing to find out the top customers, as well as the 
potentially lost customers. In addition, they think that it would be necessary to see whether the 
customer purchases small orders on a regular basis or large orders rarely. ProcessCo also hoped 
that the tool could enable the user to drill into customer level data. The company people thought 
that this type of tool might facilitate both everyday work and long-term management of spare part 
sales in several ways. Based on above-mentioned requests, it was natural to adapt the RFM tool 
initially developed for FleetCo to examine the customer base of ProcessCo as well. Hence, a 
valuable possibility to validate FleetCo’s findings now emerged. 
At ProcessCo, the analysis focused on spare parts sales from one country/sales company over six 
years period (2010-10/2016, Table 2). In all, the data covered slightly over hundred of customers 
and the number of orders was over two thousand.  In addition to the RFM variables, the analysis 
included information about the pieces of machinery at a customer’s site. However, the application 
of the tool was a little simpler (than in FleetCo’s case) with regard to sold spare parts and installed 
base data. ProcessCo’s equipment are highly customized according to customer demands and 
their item management is quite complex. Thus, it was not possible to take into account the data 
concerning the sold spare part items. While there was not comprehensive installed base data 
available, the tool relied on the data gathered from ProcessCo’s CRM. However, the problem is 
that when relying on CRM data it is possible to get only the total amount of equipment per 
customer but it is not known how the equipment are used at customer site. It could be, for example, 
that customer has three different equipment of which one is in regular use, the other one is used 
as a spare device and the oldest one is used only as a test equipment. Hence, to better indicate the 
business potential, the installed base data should be more informative.  
The meeting reviewing company people’s perceptions of the RFM tool revealed many potential 
ways to utilize it and pinpointed potential development targets. According to the spare part 
director: 
”The first impression is that this is useful to us, it is not too academic.” (Spare part 
director) 
Especially for the spare part experts responsible for daily sales activities, the possibility to drill 
into customer-level data was seen very important. For example, sales people could use the tool 
for customer prioritizing when preparing tenders. If the salespeople are in a hurry, they will likely 
first respond to top customers. Based on the customer specific data it is possible to recognize the 
trends in purchase history and analyze the causes and effects of changes. As in the FleetCo case, 
the role of transaction frequency caused debate among the company people. Indeed, the 
customers’ pre-planned shutdown projects play a major role in ProcessCo’s spare part business 
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and thus the orders are often placed cyclically. The nature of business transactions should 
therefore be taken into account when analyzing the customer specific data. A further validation 
of the RFM analysis as a possible tool for ProcessCo was given by the spare part director who 
indicated that: 
”It could be a quarterly tool and enables to look forward...in that sense it is a better 
tool as it is possible to drill into customer level” (Spare part director) 
In the analysis at ProcessCo, each RFM variable was divided into three categories and the 
company people suggested that the customer segments defined in FleetCo case (Table 3) are 
applicable in ProcessCo case as well. In practice, segmentation of customers into different 
categories may facilitate decision making at different levels and in different roles. As the 
following quote from ProcessCo indicates, the tool can be very useful for individual salespeople. 
”From this, you have to look at the direction on which to target the navigator... 
Where you should visit, as you are already a gifted speaker” (Spare part expert, 
team member to another team member) 
In turn, especially for managers responsible for global sales, the tool could provide supportive 
information for long-term planning. In this regard, deriving insights from the analysis of customer 
segments may help in orientating the local sales forces to the right customers. 
It was justified to test the idea and applicability of the RFM tool with a certain data set and thus 
the first version covered sales data of only one country/sales company. However, the next version 
of the tool will cover data from all country/sales companies and regarding that, the spare part 
director highlighted that: 
”It is important to see the global picture” (Spare part director) 
In addition, the main development needs identified concerned the installed base information. 
Actually, the input data of the tool contains several data fields from which it is possible to derive 
installed base information. However, none of them gives a perfect picture and thus the company 
people will try to figure the best possible option that can be adopted into the tool. As the 
equipment and spare part sales are normally examined separately, this tool can be seen as 
promoting the equipment fleet based management of spare part sales.  
In all, the RFM analysis seemed to be an applicable tool for ProcessCo as well. This was because 
of the simplicity, usability and visual appearance of the RFM tool. More importantly, its potential 
as a sales support tool was recognized and ProcessCo will take it into use in the near future. 
Importantly, and perhaps more visibly than at FleetCo, ProcessCo’s study underlined the RFM 
tool possibly as a decision-making aid at a salesperson’s level. The tool could, for example, 
actually point out the next location the salesperson should possibly focus his or her efforts on. 
Impressions of similar use could be seen at FleetCo as well, but they at this point involved the 
back-office manager who provided the salesperson with a set of interesting or abnormal 
customers. 
Discussion and conclusions 
Overview of the contribution of the paper 
Our interventionist case studies from FleetCo and ProcessCo strengthened the understanding that 
there is indeed potential in using installed base information for service business development. In 
particular, this paper adds to the studies by Wagner and Lindemann (2008), Holmström et al. 
(2010), Dekker et al. (2013), and Rabetino et al. (In press), by showing the possible ways of using 
installed base information in service management. This study adds to the literature on servitization 
by showing beneficial types of information about customers that industrial companies need to 
focus on in order to create value from acquiring larger shares of their potential service business 
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market (Oliva & Kallenberg 2003). This paper shows that fleet characteristics combined with the 
RFM analysis can support service sales both in the sales frontline and in the back office. 
Especially, we contribute to the literatures on servitization and service business development by 
using the RFM analysis that has earlier been adopted in the B2C context: we show that the RFM 
analysis can be applied in the industrial service (B2B) context but needs to be supplemented with 
variables describing the fleet size, service type width and service type depth.  
This paper also adds to the literature on profitability management in services (Araujo & Spring 
2006; Baines et al. 2009; Laine et al. 2012a; 2012b; Korhonen et al. 2016; Lindholm et al. 2017). 
Particularly we add to these studies by showing how companies could structure and utilize their 
installed base date for service business development. In our paper, FleetCo’s case study laid the 
foundation for using the RFM analysis in the industrial service (B2B) context and ProcessCo’s 
case study offered some validation for the initial findings, by showing that the RFM tool 
developed was seen as a potentially useful aid in managerial work in service business 
development (cf. Hall 2010). In all, we show how the practices of accounting can support service 
business development. 
Next, we are going to go in more detail in these contributions. We create three propositions for 
future research to address and revise the tentative framework of the paper. 
Our contribution to the literature on service business management 
This paper shows that OEMs could use the RFM analysis for customer segmentation in the 
industrial services context. The analysis is useful when OEMs want to identify, for example, lost 
customers, customers that are in danger of losing (frustrated), star customers, and potential 
customers (betrayers).  
The research revealed differences between the industrial service context and the consumer 
business context in using the RFM analysis. In particular, the importance of variables, R, F and 
M is not the same in the industrial services context than in the B2C marketing. Especially, the 
role of transaction frequency is controversial: From OEM’s point of view, a customer who makes 
fewer large orders is cheaper to serve than a customer who makes a number of small orders. Thus, 
in the industrial services, customer’s monetary value might be more important indicator than 
transaction frequency. Indeed, our empirical findings show that the frequency variable in 
industrial service purchases might not be as relevant as in the consumer business. However, our 
data shows that the frequency variable is not irrelevant – rather, we expect its meaning to depend 
on the context. For example, an industrial service provider would hardly be contend if a customer 
places an order every ten years. Neither would the service provider possibly wish that the 
customer orders would take place on a daily basis. There is some middle way, depending on the 
context: this middle way allows both tight customer relationship and enough room for 
coordinating the service operations. This finding leads to our first proposition for future research 
to address: 
Proposition 1: The frequency variable in RFM analysis is a less direct driver of 
service business potential in the industrial service context than in the consumer 
business context. 
In addition, the research showed that the number of customer segments might be lower in the B2B 
than in the B2C context. This is particularly true in the industrial services context where 
companies have typically hundreds or thousands of customers whereas in the B2C marketing 
companies can have millions of customers. As an example, this study identified only six 
meaningful customer segments.  
Moreover, this study demonstrates how OEMs can extend the traditional RFM analysis; this is an 
important contribution to studies that notice the relevance of installed base data for service 
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business development (Wagner & Lindemann 2008; Holmström et al. 2010; Dekker et al. 2013; 
Rabetino et al. In press). The extended analysis includes four additional variables: 1. The size of 
a customer’s installed base 2. The number of different services (such as spare parts) purchased by 
a customer during a period (service type width) 3. The maximum amount of money spent with 
individual types of service (such as spare parts) during a period (service type depth) 4. Altogether 
fleet service business potential. OEMs can use these additional variables for evaluating the overall 
customer potential and finding useful sales points. These supplementing variables lead to our 
second proposition: 
Proposition 2: The size of the installed base, service type width, service type depth, 
and whether a customer has not been contacted are drivers of service business 
potential in the industrial service context. 
Finally, our empirical findings enable us to revise the tentative framework of the paper. Figure 2 
shows the revised framework. 
 
Figure 2. Exploratory findings on the meaning of different variables in the fleet service context – 
a revised framework. 
This revised framework holds both academic and practitioner implications. First, academic 
researchers can supplement RFM analysis in different service management contexts by the 
novelties of our revised framework. Second, practitioners can use the revised framework in 
governing their service development. 
Our contribution to management accounting and control supporting servitization 
The wider implications of our findings relate to the servitization literature that is in search for 
tools and techniques to enable and support the service transformation (Baines et al. 2009). In 
essence, the application of RFM, modified to the fleet service context represents an example of 
such tool. At the same time, and as a wider implication to the management accounting and 
governance literature (Araujo & Spring 2006; Baines et al. 2009; Laine et al. 2012a; 2012b; 
Korhonen et al. 2016; Lindholm et al. 2017), the utilization of such a tool requires rethinking of 
the units of analyses traditionally used in the decision-making. This rethinking also involves 
various relevant parties in the decision-making and implementation processes, to realize the 
potential impacts of the enhanced awareness about customers. 
In all, our empirical findings show that service management can be supported at three different 
levels of management accounting and control. First, the refined RFM analysis can be used at the 
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level of a single customer case (like in deciding to which customer the salesperson is going to call 
next). Second, the refined RFM analysis can help in identifying certain specific customer 
segments and therefore support focused actions and campaigns, for example. Third, the refined 
RFM analysis can support the development of the whole service system and organization and give 
inspiration about how a customer segment relates to the wider picture of service management 
within a company. This level of analysis connects to wider organization and responsibility 
structures in service business development. These findings lead to our third and final proposition: 
Proposition 3: The RFM analysis supplements profitability consciousness when 
used together with information about the profitability of different products and 
services. 
Conclusions and future research agenda 
This paper has shown the new directions for analyzing installed base data and using it for service 
business development. In all, our interventionist case studies show that certain aspects of 
management accounting and control for service business development are typically situated 
outside normal yearly and monthly reporting. 
Importantly, we have provided the academia with a refined RFM framework, specifically to be 
used in the industrial service context. Further, we have made three propositions for future 
researchers to address. Finally, service type width and depth are concepts that are potentially 
transferable across different context: their wider plausibility is an important agenda for future 
researchers to address. 
References 
Anderson, J.C. and Narus, J.A. (2003), Selectively Pursuing More of Your Customer's Business, 
Sloan management review, 44 (3), 42-49. 
Araujo, L. and Spring, M. (2006), Services, products, and the institutional structure of production, 
Industrial Marketing Management, 35 (7), 797-805. 
Baines, T., Lightfoot, H., Benedettini, O. and Kay, J. (2009), The servitization of manufacturing: 
A review of literature and reflection on future challenges, Journal of Manufacturing 
Technology Management, 20 (5), 547-567. 
Cavalieri, S., Gaiardelli, P. and Ierace, S. (2007), Aligning strategic profiles with operational 
metrics in after‐sales service, International Journal of Productivity & Performance 
Management, 56 (5), 436-455. 
Chen, D., Sain, S.L. and Guo, K. (2012), Data mining for the online retail industry: A case study 
of RFM model-based customer segmentation using data mining, Journal of Database 
Marketing & Customer Strategy Management, 19 (3), 197-208. 
Chen, Y., Kuo, M., Wu, S. and Tang, K. (2009), Discovering recency, frequency, and monetary 
(RFM) sequential patterns from customers’ purchasing data, Electronic Commerce Research 
and Applications, 8 (5), 241-251. 
Cinquini, L., Collini, P., Marelli, A. and Tenucci, A. (2015), Change in the relevance of cost 
information and costing systems: evidence from two Italian surveys, Journal of Management 
& Governance, 19 (3), 557-587. 
Cohen, M.A. and Whang, S. (1997), Competing in Product and Service: A Product Life-Cycle 
Model, Management Science, 43 (4), 535-545. 
Dalci, I., Tanis, V. and Kosan, L. (2010), Customer profitability analysis with time-driven 
activity-based costing: a case study in a hotel, International Journal of contemporary 
hospitality Management, 22 (5), 609-637. 
 
 
19 
 
Dekker, R., Pinçe, Ç, Zuidwijk, R. and Jalil, M.N. (2013), On the use of installed base information 
for spare parts logistics: A review of ideas and industry practice, International Journal of 
Production Economics, 143 (2), 536-545. 
Fader, P.S. and Hardie, B.G. (2009), Probability models for customer-base analysis, Journal of 
interactive marketing, 23 (1), 61-69. 
Ferrentino, R., Cuomo, M. and Boniello, C. (2016), On the customer lifetime value: a 
mathematical perspective, Computational Management Science, 13 (4), 521-539. 
Gebauer, H., Fleisch, E. and Friedli, T. (2005), Overcoming the Service Paradox in Manufacturing 
Companies, European Management Journal, 23 (1), 14-26. 
Goldstein, D.G. and Gigerenzer, G. (2009), Fast and frugal forecasting, International Journal of 
Forecasting, 25 (4), 760-772. 
Gupta, S., Hanssens, D., Hardie, B., Kahn, W., Kumar, V., Lin, N., Ravishanker, N. and Sriram, 
S. (2006), Modeling Customer Lifetime Value, Journal of Service Research, 9 (2), 139-155. 
Hall, M. (2010), Accounting information and managerial work, Accounting, Organizations and 
Society, 35 (3), 301-315. 
Holm, M., Kumar, V. and Rohde, C. (2012), Measuring customer profitability in complex 
environments: an interdisciplinary contingency framework, Journal of the Academy of 
Marketing Science, 40 (3), 387-401. 
Holmström, J., Brax, S. and Ala-Risku, T. (2010), Comparing provider-customer constellations 
of visibility-based service, Journal of Service Management, 21 (5), 675-692. 
Huang, C. (2012), To model, or not to model: Forecasting for customer prioritization, 
International Journal of Forecasting, 28 (2), 497-506. 
Jääskeläinen, A., Laihonen, H., Lönnqvist, A., Palvalin, M., Sillanpää, V., Pekkola, S. and Ukko, 
J. (2012), A contingency approach to performance measurement in service operations, 
Measuring Business Excellence, 16 (1), 43-52. 
Jönsson, S. and Lukka, K. 2007, There and back again: Doing interventionist research in 
management accounting in Handbook of management accounting research, eds. C.S. 
Chapman, A.G. Hopwood & M.D. Shields, Elsevier, Amsterdam, 373-397. 
Korhonen, T., Stormi, K., Laine, T. and Liew, A. (2016), Examining technical and behavioural 
possibilities in developing fleet services in the machinery manufacturing context, 
Proceedings of Pragmatic Constructivism, 6 (1), 3-13. 
Kumar, V. (2010), Customer relationship management, Wiley Online Library. 
Laine, T., Korhonen, T. and Martinsuo, M. (2016a), Managing program impacts in new product 
development: An exploratory case study on overcoming uncertainties, International Journal 
of Project Management, 34 (4), 717-733. 
Laine, T., Korhonen, T., Suomala, P. and Rantamaa, A. (2016b), Boundary subjects and boundary 
objects in accounting fact construction and communication, Qualitative Research in 
Accounting & Management, 13 (3), 303-329. 
Laine, T., Paranko, J. and Suomala, P. (2012a), Management accounting roles in supporting 
servitisation: implications for decision-making at multiple levels, Managing Service Quality, 
22 (3), 212-232. 
Laine, T., Paranko, J. and Suomala, P. (2012b), Using a business game concept to enhance 
servitization: a longitudinal case study, Managing Service Quality, 22 (5), 428-446. 
Lindholm, A., Laine, T.J. and Suomala, P. (2017), The potential of management accounting and 
control in global operations-profitability-driven service business development, Journal of 
Service Theory and Practice, 27 (2). 
 
 
20 
 
Lukka, K. and Suomala, P. (2014), Relevant interventionist research: balancing three intellectual 
virtues, Accounting and Business Research, 44 (2), 204-220. 
Neu, W.A. and Brown, S.W. (2005), Forming Successful Business-to-Business Services in 
Goods-Dominant Firms, Journal of Service Research, 8 (1), 3-17. 
Oliva, R. and Kallenberg, R. (2003), Managing the transition from products to services, 
International Journal of Service Industry Management, 14 (2), 160-172. 
Pekkola, S., Saunila, M., Ukko, J. and Rantala, T. (2016), The role of performance measurement 
in developing industrial services, Journal of Quality in Maintenance Engineering, 22 (3), 
264-276. 
Penttinen, E. and Palmer, J. (2007), Improving firm positioning through enhanced offerings and 
buyer-seller relationships, Industrial Marketing Management, 36, 552-564. 
Persson, A. and Ryals, L. (2014), Making customer relationship decisions: Analytics v rules of 
thumb, Journal of Business Research, 67 (8), 1725-1732. 
Rabetino, R., Kohtamäki, M. and Gebauer, H. (In press), Strategy map of servitization, 
International Journal of Production Economics. 
Reimer, K. and Becker, J.U. (2015), What customer information should companies use for 
customer relationship management? Practical insights from empirical research, Management 
Review Quarterly, 65 (3), 149-182. 
Rust, R.T., Kumar, V. and Venkatesan, R. (2011), Will the frog change into a prince? Predicting 
future customer profitability, International Journal of Research in Marketing, 28 (4), 281-
294. 
Schmittlein, D.C., Morrison, D.G. and Colombo, R. (1987), Counting Your Customers: Who-Are 
They and What Will They Do Next? Management science, 33 (1), 1-24. 
Smith, M. and Dikolli, S. (1995), Customer profitability analysis: an activity-based costing 
approach, Managerial Auditing Journal, 10 (7), 3-7. 
Suomala, P., Lyly-Yrjänäinen, J. and Lukka, K. (2014), Battlefield around interventions: A 
reflective analysis of conducting interventionist research in management accounting, 
Management Accounting Research, 25 (4), 304-314. 
van Raaij, E.M., Vernooij, M.J.A. and van Triest, S. (2003), The implementation of customer 
profitability analysis: A case study, Industrial Marketing Management, 32 (7), 573-583. 
Verhoef, P.C., Spring, P.N., Hoekstra, J.C. and Leeflang, P.S. (2003), The commercial use of 
segmentation and predictive modeling techniques for database marketing in the Netherlands, 
Decision Support Systems, 34 (4), 471-481. 
Wagner, S. and Lindemann, E. (2008), A case study-based analysis of spare parts management in 
the engineering industry, Production planning & control, 19 (4), 397-407. 
Wübben, M. and Wangenheim, F.V. (2008), Instant customer base analysis: Managerial heuristics 
often “get it right”, Journal of Marketing, 72 (3), 82-93. 
Zeithaml, V.A., Rust, R.T. and Lemon, K.N. (2001), The customer pyramid: creating and serving 
profitable customers, California management review, 43 (4), 118-142. 
  
 
ISBN 978-952-15-4249-7
ISSN 1459-2045
Tampereen teknillinen yliopisto 
PL 527
33101 Tampere
Tampere University of Technology
P.O.B. 527
FI-33101 Tampere, Finland
